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ACCOUNTING BORES : 
YOU? WAKEUP 











Most companies are working with flawed estimates of what it costs to make their products. Smart = 
managers are finally getting the numbers right. Here’s how. R by Ford S. Worthy | 


LARGE, highly regarded consumer 
goods manufacturer offers more 
than a dozen versions of one of its 
leading products. The numbers 
cranked out by the company’s accounting 
system suggest that each version costs about 
the same to produce. Because the products 
are priced similarly, they apparently earn 
equivalent profit margins. But the company’s 
top manufacturing executive knows other- 
wise. His gut tells him that some low-volume 
products are money losers. Says he: “We’ve 
been hiding the real picture from ourselves.” 

Another big diversified company used to 

be in the business of rebuilding locomotives. 
The managers of the division that included 
the locomotive operation thought they were 
making money until a consulting firm figured 
out that costs had been seriously underesti- 
mated. The company bailed out of the busi- 
ness, and not a moment too soon. Says Dale 
Marco, the consultant who advised the com- 
pany: “The more contracts it won, the more 
money it lost.” 

These two companies and hundreds of 
others suffer from the same insidious prob- 
lem: The methods they use to allocate costs 
among their many products are hopelessly 
obsolete. As 2 result, companies are pricing 
some products too high and others too low. 
They are making some products they ought 
not to be selling at ell and are buying others, 
often irom overseas suppiiers, that they 
could more profitably make themselves. 
“Many U.S. companies don’t know where 
they are making money and where they are 
losing,” says Robert S. Kaplen, 2 Harvard ac- 
counting professor who is one of the harsh- 
est critics of prevailing cost systems. The 
blurred numbers also lead companies to mis- 





Caterpillar aliocates overhead directly to 
individual products, such as this off-nighway 
truck, instead of spreading ii around like 
peanut butter the way other conzparzics Go. 
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allocate capital, and stymie efforts by plant 
managers to improve efficiency. 

How could the crew in the green eye- 
shades have allowed the numbers to run 
amok? And what about the shop floor super- 
visors and corporate executives managing 
the business? Are their goggles opaque too? 
“People have simply not been paying atten- 
tion to cost accounting,” answers Bob Kap- 
lan. “It’s a boring subject. A manager would 
rather devise new products and new sales 
strategies. He hasn’t wanted to hear that his 
cost system was broken.” Even when the 
message has been delivered, few managers 





ient S27 2 Po ck 
Machine operators at IBM's Lexington, Kentucky, plant do their own maintenance and 


Just when the competition was getting 
tougher, the deficiencies in cost systems in- 
creased. Over the past two decades most cor- 
porations have thoroughly revamped their 
manufacturing processes, notably by replac- 
ing people with machines. Yet the typical ac- 
counting system still focuses on labor costs, 
so the magnitude of the errors in cost esti- 
mates has gotten worse. Companies also are 
pouring huge sums into research and devel- 
opment, and they offer customers not just 
model A of a product, but variations B through 
Z. Each of these changes has fundamentally 
altered the costs of manufacturing, says Steve 
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quality-control inspections. That allows the company to assign those costs directly to products. 


consider it a high priority. While conceding 
the weaknesses in his cost system, James 
Lewis, who heads a division of Continental 
Can, asks: “Does it hinder our ability to com- 
pete? Probably not, because we’re no 
dumbér than our competition.” 

‘That is a dangerous attitude given the 
threat from foreign manufacturers. Before 
the 1970s, U.S. companies so dominated 
their markets that they were destined to do 
well in spite of faulty cost-accounting sys- 
tems. In those days, says Kaplan, “the pre- 
mium for having an excellent cost system, or 
the penalty for having 2 poor one, was not 
very high.” 

REPORTER ASSOCIATE Leslie Brocy 
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Hronec, who heads Arthur Andersen & Co.’s 
manufacturing consulting practice. “But cost- 
accounting systems have not changed. They 
are literally 60 or 70 years behind the times.” 

Managers have long operated under the 
Gelusion that their procedures for determin- 
ing product costs were reasonably sound. 


The typical system, however, was designed 


not as a tool to measure the costs associated 
with individual products, but as a means of 
valuing the inventory reported on a compa- 
ny’s balance sheet. Outside auditors needed 
a reliable way to determine how much inven- 
tory was on hand at the end of a period. As 
long as the company’s total inventory wes 
valued correctly, auditors rarely lost sleep 
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over the possibility that the pile of semicon- 
ductor chips over in the corner might have 
been overvalued, while the stack of typewrit- 
ers was undervalued. K 

In valuing inventories, accountants include 
three types of costs: materials, overhead, and 
the labor that goes directly into making prod- 
ucts. Allocating materials and labor costs to 
specific products is fairly straightforward. 
But accountants have big trouble dealing 
with overhead, a black hole that swallows up 
everything from the equipment used to fash- 
ion a product to the security guard who 
watches over the plant at night. How much of 
the purchasing agent's salary is attributable 
to the semiconductor chip, how much to the 
typewriter, how much to the hundred other 


‘products made in the same plant? What about 


the grease that keeps the machines hum- 
ming, or the computers that make sure pay- 
checks come out on time? Boiled down to its 
simplest form, the question becomes: Which 
products cause which costs? 


WHILE COMPANIES use many 
f different schemes to allocate 
overhead, the most common 
goes something like this. First, 
Managers spread common costs like pur- 
chasing, maintenance, and rent among a 
plant’s major production departments. The 
departments include such areas as fabrice- 
tion, assembly, and packaging. Many compa- 
nies perform this step reasonably well 
Purchasing costs, for example, might be allo- 
cated according to the number of purchase 
orders filled on behalf of each department. 

Next, the costs in each department are as- 
signed to the individual products that pass 
through it. That is where most accounting 
systems break down. In this step, the alloca- 
tion of costs usually is based on just one fac- 
tor, commonly the proportion of the 
production department’s direct labor hours 
that go into making each product. 

Allocating overhead on the basis of direct 
labor hours was passable when plants made 
just a handful of products end labor was the 
biggest expense. But today some plants tum 
out thousands of products that require vastiy 
different production processes. As compe- 
nies have replaced people with machinery, 
overhead—which includes depreciation of 
the equipment—has soared. At many compa- 
nies it now accounts for half of total produc- 
tion costs. Direct labor, which irequeniiy 
accounted for 40% of production costs 25 
years ago, often represents no more than 5% 
today. 


Consider what goes on every day et 2 Con- 
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tinental Can factory in West Chicago. The 
plant produces thousands of parts for can- 
making machines, including the small, dough- 
nut-shaped components that help attach lids 
to beer cans. Some versions of these so- 
called seaming rolls are high-volume parts 
the company has been making for 20 years. 
The operators who run the drill presses and 
lathes-have the older models down to a sci- 
ence. It shows. The most popular seaming 
rolls generate little scrap and rarely need any 
reworking after they are completed. In con- 
trast, before a brand-new model can be 
made, designers must encode specifications 
onto computer tapes that control the sophis- 
ticated (and expensive-to-maintain) machine 
tools used to fabricate the part. 


S IT HAPPENS, all seaming rolls 
require the same amount of labor 
and have roughly the same materi- 
al costs. You know which ones 
ought to have the higher cost (the new 
models), and so does Jim Lewis, whose di- 
vision turns them out. But the plant’s cost 
system, which allocates overhead on the 
basis of direct labor hours, says that the 
costs of making the older, high-volume 
models and the newer, low-volume ones 
are the same. Says Lewis: “We have to 






find a way to better identify our costs.” 
This perverse way of assigning costs can 
make high-volume products look much more 
expensive than they really are. In one case, 
Rockwell International realized that its line of 
heavy-duty truck axles was selling erratical- 
ly. One of its best-selling axles had begun los- 
ing market share. To find out why, the 
division managers conducted a special study. 
They found that the practice of essentially al- 
locating overhead in proportion to direct la- 
bor costs had created serious distortions. 
Jack Schubert, corporate cost-accounting di- 
rector for Rockwell, says the division had 
been “overcosting” its highest-volume axle 
by roughly 20%, while underestimating the 
cost of other axles by as much as 40%. Be- 
cause the company had priced its products in 
relation to their estimated costs, it had been 
overpricing the high-volume product. That 
lured competitors into the market. “Compet- 
itors don’t want your cats and dogs,” says 
Schubert, who is redesigning Rockwell's cost 
systems. “They want the volume business.” 
The imaginary profits—and losses—that 
arise from flawed cost systems can lead to 
very expensive blunders. Consultant Robert 
A. Howell says he knows of many companies 
that have given up high-volume—but appar- 
ently low-margin—products to foreign com- 


Harvard professor Robert Kaplan ergues tha! archaic cosi-accounting systems that allocate 
overhead according to formulas yield product “costs” that are of by as much as 200%. 
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petitors, leaving themselves with low-vol- 
ume products whose true costs are actually 
much higher than thought. Says Howell, who 
teaches accounting at New York University: 
“We may be giving away the best business to 
foreign companies.” 


UCH MISTAKES are compounded by 
a cruel irony: Once the high-volume 
products disappear, those that remain 
must Carry 2 greater share of over- 
head and thus become even less profitable. 
Says Robert Mcllhattan, a partner in Ernst & 
Whinney’s Chicago office: “I’ve had clients 
that have dropped whole product lines. Then 
the products they kept couldn’t support the 
remaining costs, so they dropped them too.” 

Misallocation of overhead is only one of 
the flaws in cost accounting. Even in this era 
of just-in-time inventories, many companies 
ignore the cost of carrying inventories when 
evaluating the profitability of individual prod- 
ucts. If a product routinely accounts for the 
lion’s share of total inventories, it ought to 
be charged with both the costs of financing 
the inventory and the costs of such things as 
extra storage space and record keeping. 
Robert Howell recalls a food-processing 
company that churned out so much inven- 
tory it had to lease container cars on a rail 
siding just to hold the stuff. The seemingiy 
profitable product was a loser if the costs as- 
sociated with the excess inventory were 
charged against it 

Many systems focus almost exclusively on 
the costs incurred within the walls of the 
plant, ignoring up-front outlays for research 
and development and postproduction ex- 
penses for distribution and marketing. Ac- 
cording to Harvard professor Robin Cooper, 
these nonproduction expenses can easily 
make up 25% of the cost of some products 
and less than 10% for others. Managers may 
know intuitively that one product is really 
cheaper and another more expensive than 
the reports tell them. “They know the direc- . 
tion of the bias,” says Harvard's Kaplan 
“But I don’t think their intuition gives them 
any notion of what the magnitude cen be. 
The dstortions can be very iarge—50%, 
100%, even 200%.” 

Costs also can vary considerably from cus- 
tomer to customer. Some buyers este 
headaches for the producer by insisting thet 
they be served first or by paying late. Others 
are more costy to serve simply because 
they are so ier from the plant. Like many 
companies, Campbell Soup has always 
charged ali customers the seme prices, zi- 


though it costs far more to ship soup to Alas- 
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ka than to grocery stores in Philadelphia, a 
short hop from the company’s original kitch- 
en. But how much more? Campbell doesn’t 
know, and some of its executives are push- 
ing for accounting changes that would pro- 
vide the answer. 

Companies that do not understand their 
costs are apt to misallocate capital. Manag- 
ers say they don’t rely solely on the figures 
produced by their regular cost system when 
making large investments. But most compa- 
nies do use the routine numbers to make the 
first cut of investment opportunities that 
merit more study. Says Lee Steele, a cost- 
accounting expert at Touche Ross: “Suppose 
you think you're making an 8% margin on a 
product. Even though you could probably 
gain market share if you added capacity, you 
probably won't invest in that area because of 
the low margin. But what if your margin is 
really 15%?” Steele is now working with a 
large electronics company whose fuzzy cost 
system, he believes, has obscured countless 
investment opportunities. 

Managers also use this flawed cost-track- 
ing apparatus as a tool to manage the day-to- 


day operations on the shop floor. Yet the 
most readily available cost information often 
is expressed in too little detail. Suppose a 
product engineer introduces a big change in 
the way a product is made. As Mark Coran, 
vice president of finance for Pratt & Whit- 
ney, puts it: “Analytically, you know vour 
costs should change. But if they are spread 
around among many products according to a 
formula, you can’t see the impact of what you 
did. So you can’t tell whether you accom- 
plished anything or not.” 


N THE FACE OF so many maddening 
problems, a small but growing number of 
companies are retooling their cost-ac- 
counting systems. Some 30 manufactur- 
ers, including Rockwell, Eastman Kodak, and 
General Electric, are part of an organization 
called Computer Aided Manufacturing Inter- 
national, which has been at work for two years 
developing a conceptual framework to update 
cost management systems. Because each 
company is different, there is no single cook- 
book solution to the problem. But some gen- 
eral principles make sense for all companies. 


First, don’t scrap the existing cost system. 
Since it probably does a good job determin- 
ing inventory posts. let it continue to per- 
form that role. 

Second, the new cost management system 
doesn’t need to be precise to the penny. 
Mike Gearhardt, an assistant controller at 
Day International, an industrial plastics com- 
pany, says he knows accountants who boast 
of calculating the cost of $10 products down 
to the fourth decimal place. What they really 
ought to worry about is whether the product 
costs $10 or $6. 

Finally, think of costs in terms of the prod- 
ucts and customers that cause them. Three 
years ago IBM set up what it calls a corporate 
cost competency center, a group that encour- 
ages operating divisions to charge overhead 
costs directly to specific products rather than 
spreading them around like peanut butter. At 
many IBM facilities, the company’s “cost 
competency” has benefited from new plant 
layouts in which equipment is arranged in dis- 
crete units dedicated to making a group of 
similar products. At its Lexington, Kentucky, 
plant, for example, typewriters and computer 











keyboards move not from one common func- 
tional department (fabrication, say) to anoth- 
er (assembly), but flow through their own 
tightly arranged production lines. 

These production lines should be as self- 
contained as practical. At some IBM plants, 
the workers on the lines are even responsi- 
ble for doing their own maintenance, quality 
control, and other jobs that were formerly 
handled by central departments ‘serving the 
whole plant. While the new layouts were mo- 
tivated by the company’s desire to speed the 
production cycle and reduce work-in-process 
inventory, the arrangement gives accoun- 
tants a clearer picture of which costs are as- 
sociated with which products. Robert 
Kelder, IBM's cost competency program 
manager, Says that in the past a typical plant 
had to allocate about 75% of its overhead ac- 
cording to an arbitrary formula, leading to 
significant distortions in the estimated costs 
of some products. In the plants that have 
made the change to direct charging, only 
25% of overhead has to be allocated; the rest 
is clearly identified with specific products. 

Caterpillar, whose immense plants are laid 


out more traditionally, takes a different ap- 
proach. Rather than homogenizing the costs 
generated by its many fabrication depart- 
ments, it regards each major piece of produc- 
tion machinery as an individual cost center. 
Each machine is like a small bucket that con- 
tains its share of overhead costs. At Caterpil- 
lar’s heavy-equipment plant in Decatur, 
Illinois, the company breaks down costs into 
more than 1,300 overhead buckets. A ma- 
chine that takes up a lot of floor space is alio- 
cated a larger proportion of rent than a 
smaller machine. If the smaller machine is 
harder to maintain or uses a lot of electricity, it 
gets proportionately more of those costs. In 
most cases, Caterpillar assigns these buckets 
of overhead costs to specific products accord- 
ing to how much time each one spends pass- 
ing through each machine. Says Lou Jones, 
controller at the Decatur plant: “We have the 
ability to look at our costs all the way from the 
total product cost down to an individual part 
within that product, and then down to an indi- 
vidual operation within that part.” 

Zenith is another stickler for matching 
production costs with products. The last sur- 


viving U.S-owned producer of television 
sets also pays close attention to nonproduc- 
tion expenses and includes them in its calcu- 
lations of product costs. For instance, the 
company is more rigorous than most in 
breaking down its sales and marketing out- 
lays on a product-by-product basis, so that it 
has an unusually close fix on its true profit 
margins. 


OST LARGE COMPANIES seem 

to recognize that their cost sys- 

tems are not responsive to today’s 

competitive environment. “We 
have their awareness and we've overcome 
denial,” says Kaplan. But few companies 
have seized the opportunity that awaits those 
that modernize their accounting practices. 
Quite simply, accurate cost information can 
give a company a competitive advantage: 
Steve Hronec of Arthur Andersen says one of 
his clients is overhauling its cost system for 
precisely that reason. “Their goal is to blow 
away the competition,” says Hronec. “They 
don’t have any foreign competitors in the 
U.S., and they plan to keep it that way.” D 











Use activity-based costing to guide corporate strategy. 


H 88505 


Measure Costs Right: 
Make the Right Decisions 


by Robin Cooper and Robert S. Kaplan 


Managers in companies selling multiple products 
are making important decisions about pricing, prod- 
uct mix, and process technology based on distorted 
cost information. What’s worse, alternative informa- 
tion rarely exists to alert these managers that prod- 
uct costs are badly flawed. Most companies detect 


! the problem only after their competitiveness and 





| profitability have deteriorated. | 
Distorted cost information is the result of sensible 


accounting choices made decades ago, when most 
companies manufactured a narrow range of products. 
Back then, the costs of direct labor and materials, the 


; most important production factors, could be traced 
| easily to individual products. Distortions from allo- 


cating factory and corporate overhead by burden 
rates on direct labor were minor. And the expense of 


` collecting and processing data made it hard to justify 


more sophisticated allocation of these and other in- 
direct costs. 

Today, product lines and marketing channels have 
proliferated. Direct labor now represents a small frac- 
tion of corporate costs, while expenses covering fac- 
tory support operations, marketing, distribution, 
engineering, and other overhead functions have ex- 
ploded. But most companies still allocate these rising 
overhead and support costs by their diminishing di- 
rect labor base or, as with marketing and distribution 
costs, not at all. 
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These simplistic approaches are no longer justifi- 


able—especially given the plummeting costs ofinfor- 
mation technology. They can also be dangerous. In- ` 
tensified global competition and radically new pro- | 
duction technologies have made accurate product : 


cost information crucial to competitive success. 


Bad information on 
product costs leads to bad 
competitive strategy. 


We have written extensively on the shortcomings | 
of typical cost accounting systems.' In this article we | 
present an alternative approach, which we refer toas | 


activity-based costing. The theory behind our 
method is simple. Virtually all of a company’s activi- 


ties exist to support the production and delivery of , 


today’s goods and services. They should therefore all | 


be considered product costs. And since nearly all fac- 


Robin Cooper is associate professor of business adminis- 
tration at the Harvard Business School and a fellow of 
the Institute of Chartered Accountants in England and 


Wales. Robert S. Kaplan is Arthur Lowes Dickinson Pro- | 
fessor of Accounting at the Harvard Business School and j 
professor of industrial administration at Carnegie Mel- ! 


lon University. This is his fourth article for HBR. 
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tory and corporate support costs are divisible or sepa- 
rable, they can be split apart and traced to individual 
products or product families. These costs include: 


Logistics 

Production 

Marketing and Sales 
Distribution 

Service 

Technology 

Financial Administration 
Information Resources 
General Administration 


Conventional economics and management ac- 
counting treat costs as variable only if they change 
with short-term fluctuations in output. We (and oth- 
ers) have found that many important cost catego- 
ries vary not with short-term changes in output but 
with changes over a period of years in the design, 
mix, and range of a company’s products and cus- 
tomers. An effective system to measure product 
costs must identify and assign to products these 
costs of complexity. 

Many managers understand intuitively that their 
accounting systems distort product costs, so they 
make informal adjustments to compensate. But few 
can predict the magnitude and impact of the adjust- 
ments they should be making. 

Consider the experience of a leading manufacturer 
of hydraulic valves whose product line included 
thousands of items. About 20% of the valves gener- 
ated 80% of total revenues, a typical ratio for multi- 
product organizations. Of even greater interest, 60% 
of the products generated 99% of the revenues. 
Nonetheless, management remained enthusiastic 
about the 40% of its products that generated only 1% 
of revenues. According to its cost system, these spe- 
cialty items had the best gross margins. 

An analysis using activity-based costing told a very 
different story. More than 75% of this company’s 
products (mostly the low-volume items) were losing 
money. The products that did make money (fewer 
than one in four) generated more than 80% of sales 
and 300% of net profits. 

Top executives may be understandably reluctant 
to abandon existing product cost systems in favor of a 
new approach that reflects a radically different phi- 
losophy. We do not advocate such an abrupt overhaul. 
The availability of cheap, powerful personal com- 
puters, spread sheets, and data-base languages allows 
businesses to develop new cost systems for strate- 
1. See H. Thomas Johnson and Robert S. Kaplan, Relevance Lost: The Rise 

and Fall of Management Accounting (Boston: Harvard Business School 

Press, 1987) and Robin Cooper and Robert S. Kaplan, ''How Cost Ac- 


counting Distorts Product Costs,’ Management Accounting, April 1988, 
p. 20. 
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gic purposes off-line from official accounting sys- 
tems. Companies don’t have to commit their entire 
accounting system to activity-based costing to use it. 

Indeed, activity-based costing is as much a tool of 
corporate strategy as it is a formal accounting sys- 
tem. Decisions about pricing, marketing, product de- 
sign, and mix are among the most important ones 
managers make. None of them can be made effec- 
tively without accurate knowledge of product costs. 


What Distorts Cost Data? 


Product cost distortions occur in virtually all or- 
ganizations producing and selling multiple products 
or services. To understand why, consider two hypo- 
thetical plants turning out a simple product, ball- 
point pens. The factories are the same size and 
have the same capital equipment. Every year Plant I 
makes one million blue pens. Plant II also produces 
blue pens, but only 100,000 per year. To fill the plant, 
keep the work force busy, and absorb fixed costs, 
Plant II also produces a variety of similar products: 
60,000 black pens, 12,000 red pens, 10,000 lavender 
pens, and so on. In a typical year, Plant II produces up 
to 1,000 product variations with volumes ranging be- 
tween 500 and 100,000 units. Its aggregate annual 
output equals the one million units of Plant I, and it 
requires the same total standard direct labor hours, 
machine hours, and direct material. 

Despite the similarities in product and total out- 
put, a visitor walking through the two plants would 
notice dramatic differences. Plant II would have a 
much larger production support staff—more people 
to schedule machines, perform setups, inspect items 
after setup, receive and inspect incoming materials 
and parts, move inventory, assemble and ship orders, | 
expedite orders, rework defective items, design and | 
implement engineering change orders, negotiate 
with vendors, schedule materials and parts receipts, 
and update and program the much larger computer- 
based information system. Plant II would also oper- 
ate with considerably higher levels of idle time, 
overtime, inventory, rework, and scrap. 

Plant ITS extensive factory support resources and 
production inefficiencies generate cost-system dis- 
tortions. Most companies allocate factory support 
costs in a two-step process. First, they collect the 
costs into categories that correspond to responsibil- 
ity centers (production control, quality assurance, re- 
ceiving) and assign these costs to operating depart- 
ments. Many companies do this first step very well. 

But the second step—tracing costs from the operat- 
ing departments to specific products—is done sim- 
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plistically. Many companies still use direct labor 
hours as an allocation base. Others, recognizing the 
declining role of direct labor, use two additional allo- 
cation bases. Materials-related expenses (costs to 
purchase, receive, inspect, and store materials) are al- 


' located directly to products as a percentage markup 








over direct materials costs. And machine hours, or 
processing time, are used to allocate production costs 
in highly automated environments. 

Whether Plant II uses one or all of these ap- 
proaches, its cost system invariably—and mistaken- 


| ly—reports production costs for the high-volume 


product (blue pens) that greatly exceed the costs 
for the same product built in Plant I. One does not 
need to know much about the cost system or the pro- 
duction process in Plant II to predict that blue pens, 
which represent 10% of output, will have about 10% 
of the factory costs allocated to them. Similarly, lav- 
ender pens, which represent 1% of Plant S output, 
will have about 1% of the factory’s costs allocated to 
them. In fact, if the standard output per unit of direct 
labor hours, machine hours, and materials quantities 
are the same for blue pens as for lavender pens, the 


two types of pens will have identical reported costs | 


Existing cost systems frequently 
understate profits 

on high-volume products 

and overstate profits on 
specialty items. 


—even though lavender pens, which are ordered, 


| fabricated, packaged, and shipped in much lower 
| volumes, consume far more overhead per unit. 





Think of the strategic consequences. Over time, 
the market price for blue pens, as for most high- 
volume products, will be determined by focused and 
efficient producers like Plant I. Managers of Plant II 
will notice that their profit margin on blue pens is 
lower than on their specialty products. The price for 
blue pens is lower than for lavender pens, but the cost 
system reports that blue pens are as expensive to 
make as the lavender. 

While disappointed with the low margins on blue 
pens, Plant US managers are pleased they’re a full- 
line producer. Customers are willing to pay premi- 
ums for specialty products like lavender pens, which 
are apparently no more expensive to make than 
commodity-type blue pens. The logical strategic re- 
sponse? De-emphasize blue pens and offer an ex- 
panded line of differentiated products with unique 


| features and options. 
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MEASURING COSTS 


In reality, of course, this strategy will be disastrous. 
Blue pens in Plant II are cheaper to make than laven- 
der pens—no matter what the cost system reports. 


| Scaling back on blue pens and replacing the lost out- ` 
| put by adding new models will further increase over- 











| 


head. Plant S managers will simmer with frustra- 


tion as total costs rise and profitability goals remain : 
elusive. An activity-based cost system would not ; 


generate distorted information and misguided stra- 
tegic signals of this sort. 


Designing an Activity-Based 
Cost System 


The first step in designing a new product cost sys- | 
tem is to collect accurate data on direct labor and ma- | 
terials costs. Next, examine the demands made by . 
particular products on indirect resources. Three mules ` 


should guide this process: 
1. Focus on expensive resources. 


2. Emphasize resources whose consumption var- | 
ies significantly by product and product type; look ` 


for diversity. 


3. Focus on resources whose demand patterns are . 
uncorrelated with traditional allocation measures | 


like direct labor, processing time, and materials. 

Rule 1 leads us to resource categories where the 
new costing process has the potential to make big dif- 
ferences in product costs. A company that makes in- 
dustrial goods with a high ratio of factory costs to 
total costs will want a system that emphasizes trac- 
ing manufacturing overhead to products. A con- 
sumer goods producer will want to analyze its mar- 
keting, distribution, and service costs by product 
lines, channels, customers, and regions. High- 
technology companies must study the demands 
made on engineering, product improvement, and pro- 
cess development resources by their different prod- 
ucts and product lines. 


Rules 2 and 3 identify resources with the greatest | 


potential for distortion under traditional systems. 
They point to activities for which the usual surro- 
gates—labor hours, material quantities, or machine 


hours—do not represent adequate measures of re- | 


source consumption. The central question is, which 
parts of the organization tend to grow as the com- 
pany increases the diversity of its product line, its 
processing technologies, its customer base, its mar- 
keting channels, its supplier base? 


The process of tracing costs, first from resources to | 


activities and then from activities to specific prod- 
ucts, cannot be done with surgical precision. We can- 
not estimate to four significant digits the added 
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Allocating Costs under an Activity-Based System 


The process of designing and implementing an 
activity-based cost system for support departments 
usually begins with interviews of the department 
heads. The interviews yield insights into depart- 
mental operations and into the factors that trigger 
departmental activities. Subsequent analysis traces 
these activities to specific products. 

The following example illustrates the activity- 
based costing process for an inventory control de- 
partment responsible for raw materials and 
purchased components. The annual costs asso- 
ciated with the department (mainly personnel 
costs) are $500,000. 


Interview Department Head 
Q: How many people work for you? 
A: Twelve. 


Q: What do they do? 

A: Six of them spend most of their time handling 
incoming shipments of purchased parts. They han- 
dle everything—from documentation to transfer- 
ring parts to the WIP stockroom. Three others work 
in raw materials. After the material clears inspec- 
tion, they move it into inventory and take care of 
the paperwork. 


Q: What determines the time required to process an 
incoming shipment? Does it matter if the shipment 
is large or small? 

A: Not for parts. They go directly to the WIP stock- 
room, and unless it’s an extremely large shipment it 
can be handled in one trip. With raw materials, 
though, volume can play a big role in processing 
time. But there are only a few large raw material 
shipments. Over the course of a year, the time re- 
quired to process a part or raw material really de- 
pends on the number of times it’s received, not on 
the size of the shipments in which it comes. 


Q: What other factors affect your department’s 
work load? 

A: Well, there are three people I haven’t discussed 
yet. They disburse raw material to the shop floor. 
Again, volume is not really an issue; it’s more the 
number of times material has to be disbursed. 


Q: Do you usually disburse the total amount of ma- 
terial required for a production run all at once, or 
does it go out in smaller quantities? 

A: It varies with the size of the run. On a big run we 
can’t disburse it all at once—there would be too 
much raw material on the shop floor. On smaller 
runs—and I’d say that’s 80% of all runs—we’d send 
it there in a single trip once setup is complete. 
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Design the System 

After the interview, the system designer can use 
the number of people involved in each activity to al- 
locate the department’s $500,000 cost: 


Activity People Total Cost 
Receiving 6 $250,000 
purchased parts 

Receiving 3 $125,000 
raw material 

Disbursing 3 $125,000 
material 


In 1987, this company received 25,000 shipments 
of purchased parts and 10,000 shipments of raw 
materials. The factory made 5,000 production runs. 
Dividing these totals into the support dollars 
associated with each activity yields the following 
costs per unit of activity: 


Activity Allocation Measure Unit Cost 
Receiving Number of ship- $10 per 
purchased parts ments per year shipment 
Receiving Number of ship- $12.50 per 
raw material ments per year shipment 
Disbursing Number of $25 per 
material production runs ran 


We can now attribute inventory control support 
costs to specific products. Suppose the company 
manufactures 1,000 units of Product A in a year. 
Product A is a complex product with more than 50 
purchased parts and several different types of raw 
material. During the year, the 1,000 units were as- 
sembled in 10 different production runs requiring 
200 purchased parts shipments and 50 different raw 
material shipments. Product A incurs $2,875 in in- 
ventory control overhead ($10 x 200 + $12.50 x50 
+ $25 x10) to produce the 1,000 units, or $2.88 of 
inventory control costs per unit. 

Product A also consumed 1,000 hours of direct la- 
bor out of the factory's total of 400,000 hours. A 
labor-based allocation system would allocate 
$1,250 of inventory control costs to the 1,000 units 
produced ($500,000/400,000 x 1,000) for a per-unit 
cost of $1.25. The 230% cost difference between the 
activity-based attribution ($2.88) and the labor- 
based allocation ($1.25) reflects the fact that the 
complex, low-volume Product A demands a much 
greater share of inventory control resources than its 
share of factory direct-labor hours. 
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burden on support resources of introducing two new 


variations of a product. But it is better to be basically 


| correct with activity-based costing, say, within 5% or 


10% of the actual demands a product makes on or- 
ganizational resources, than to be precisely wrong 


| (perhaps by as much as 200%) using outdated alloca- 


tion techniques. 
The insert “Allocating Costs under an Activity- 


Based System” shows how a company might cal- | 


culate and assign the support costs of a common 
manufacturing overhead function—raw materi- 
als and parts control. The principles and methods, 
while illustrated in a conventional manufacturing 
setting, are applicable to any significant collection 
of corporate resources in the manufacturing or ser- 
vice sector. 


The Impact of Activity-Based Costing 


An activity-based system can paint a picture of 
product costs radically different from data generated 
by traditional systems. These differences arise be- 
cause of the system’s more sophisticated approach to 
attributing factory overhead, corporate overhead, and 
other organizational resources, first to activities and 
then to the products that create demand for these in- 


| direct resources. 


Manufacturing Overhead. Let’s look more closely 
at the manufacturer of hydraulic valves mentioned 
earlier. Cost information on seven representative 
products is presented in the table “How Activity- 
Based Costing Changes Product Profitability.” Under 
the old cost system, the overhead charge per unit did 
not differ much among the seven valves, ranging 
from $5.34 to $8.88. Under the new system, which 
traces overhead costs directly to factory support ac- 
tivities and then to products, the range in overhead 
cost per unit widened dramatically—from $4.39 to 
$77.64. With four low- to medium-volume products 
(valves 2 through 5), the overhead cost estimate 
increased by 100% or more. For the two highest vol- 
ume products (valves 1 and 6), the overhead cost 
declined. 

The strategic consequences of these data are enor- 


mous. Under the labor-based cost system, valve 3. 


was considered the most profitable product of the 
seven, with a gross margin of 47%. The activity- 
based system, in contrast, revealed that when orders 
for valve 3 arrived, the company would have done 
better to mail its customers cash to buy the valves 
elsewhere than to make them itself. 

Labor-based cost systems don’t always underesti- 
mate the overhead demands of low-volume products. 
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MEASURING COSTS 
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Valve 7, with the second lowest volume in the group, ` 


shows a marked decrease in overhead under an 
activity-based system. Why? Valve 7 is assembled 
from components already being used on the high- 
volume products (valves 1 and 6). The bulk of any fac- 
tory’s overhead costs are associated with ordering 
parts, keeping track of them, inspecting them, and 
setting up to produce components. For parts and 


components ordered or fabricated in large volumes, | 
the per-unit impact of these transaction costs is mod- | 
est. Therefore, specialized products assembled from ; 
high-volume components will have low production | 


costs even if shipping volume is not high. 


Marketing Expenses. The redesign of cost systems ` 


should not be limited to factory support costs. Many 
companies have selling, general, and administrative 


(SG&A) expenses that exceed 20% of total revenues. . 


Yet they treat these costs as period expenses, not 
charges to be allocated to products. While such “be- 
low the [gross margin] line” treatment may be ade- 
quate, even required, for financial accounting, it is 
poor practice for measuring product costs. 

We studied a building supplies company that dis- 


tributed its products through six channels—two in | 


the consumer market and four in the commercial | 


market. Across all its products, this company had an | 
average gross margin of 34%. Marketing costs for the | 
six channels averaged 16.4% of sales, with general | 
and administrative expenses another 8.5%. (The ta- | 


bles entitled “OEM Changes from a Laggard...to a 
Solid Performer” present information on the four 
commercial channels.) 


With operating profits in the commercial sector at | 
only about 10% of revenues, the company was look- | 


R Management thought valve 3 


was a cash cow. It might 
as well have mailed checks to 
its Customers. 


ing to improve its profitability. Management decided 
to focus on SG&A expenses. Previously, the company 


| had allocated SG&A costs by assigning 25% of sales 


—the company average—to each distribution seg- 
ment. A more sophisticated analysis, similar in phi- 
losophy to the overhead analysis performed by the 


hydraulic valve company, produced striking changes ; 


in product costs. 
The OEM business was originally a prime target 
for elimination. Its 27% gross margin and laggard 2% 








operating margin put it at the bottom of the pack | 
among commercial channels. But the OEM channel | 
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How Activity-Based Costing Changes Product Profitability* 


Manufacturing Overhead Per Unit 


Valve Annual Volume Old 
Number (units) System 

1 43,562 $5.44 

2 500 6.15 

3 53 7.30 

4 2,079 8.88 

5 5,670 7.58 

6 11,196 5.34 
L 423 5.92 


Gross Margin 
New Percent Old New 
System Difference System System 
$ 4.76 — 12.5% 41% 46% 
12.86 + 109.0 30 — 24 
77.64 +964.0 47 —258 
19.76 +123.0 26 - 32 
15.17 + 100.0 39 2 
5.26 - 15 41 41 
4.39 — 260 - 31 43 


ee 
*We are not confident that the table's figures are exactly correct. For example, students of this case have estimated the appropriate overhead charge on 
valve 3 (listed at $77.64 per unit} to be as low as $64 and as high as $84. Whatever the exact figure, the difference between this activity-based cost and 
the original estimate ($7.30 per unit) suggests that the current labor-based system is seriously flawed. 


Oe 


used virtually no resources in several major selling 
categories: advertising, catalog, sales promotion, and 
warranty. In the remaining selling categories, the 
OEM channel used proportionately fewer resources 
per sales dollar than the other major channels. Its 
marketing expenses were 9% of sales, well below 
the 15% average for the four commercial channels. 


A sounder estimate of OEM operating margin was | 


9%, not 2%. 

The OEM segment looked even better after the 
company extended the analysis by allocating in- 
vested capital to specific channels. The OEM busi- 
ness required far less investment in working capi- 
tal—accounts receivable and inventory—than the 
other commercial channels. Thus, even though the 
OEM channel had a below-average gross margin, its 
bottom-line return-on-investment turned out to be 
higher than the commercial average. 

Other Corporate Overhead. Virtually all organiza- 
tional costs, not just factory overhead or marketing 
expenses, can and should be traced to the activi- 
ties for which these resources are used, and then 
to the divisions, channels, and product lines that 
consume them. Weyerhaeuser Company recently 
instituted a charge-back system to trace corporate 
overhead department costs to the activities that 


drive them. 


For example, Weyerhaeuser’s financial services de- 
partment analyzed all the activities it performed- 
including data-base administration, general account- 
ing, accounts payable and receivable, and invoic- 
ing—to determine what factors create demands 
for them. A division dealing with a small number 


ne ee ee 

2. See H. Thomas Johnson and Dennis A. Loewe, “How Weyerhaeuser 
Manages Corporate Overhead Costs,” Management Accounting, Au- 
gust 1987, p. 20. - 
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of high-volume customers makes very different _ 


demands on activities like accounts receivable from 
a division with many low-volume customers. Be- 
fore instituting the charge-back system, Weyer- 
haeuser applied the cost of accounts receivable and 
other functions as a uniform percentage of a divi- 
sion’s sales—a driver that bore little or no relation to 
the activities that created the administrative work. 
Now it allocates costs based on which divisions (and 
product lines) generate the costs. 

Similarly, companies engaged in major product de- 
velopment and process improvements should at- 
tribute the costs of design and engineering resources 
to the products and product lines that benefit from 


them. Otherwise, product and process modification 


costs will be shifted onto product lines for which lit- 
tle development effort is being performed. 


Where Does Activity-Based 
Costing Stop? 


We believe that only two types of costs should be 
excluded from a system of activity-based costing. | 
First, the costs of excess capacity should not be ` 


charged to individual products. To use a simplified 
example, consider a one-product plant whose practi- 
cal production capacity is one million units per year. 
The plant's total annual costs amount to $5 million. 
At full capacity the cost per unit is $5. This is the 
unit product cost the company should use regardless 
of the plant's budgeted production volume. The cost 
of excess or idle capacity should be treated as a sepa- 
rate line item—a cost of the period, not of individ- 
ual products. 
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OEM Changes from a Laggard... 
Profits by Commercial Distribution Channel (Old System) 
Industrial Total 

Contract Suppliers Government OEM Commercial 
Annual Sales 
(in thousands of dollars) $79,434 $25,110 $422 $9,200 $114,166 
Gross Margin 34% 41% 23% 27% 35% 
Gross Profit $27,375 $10,284 $136 $2,461 $ 40,256 
SG&A Allowance* 
(in thousands of dollars) $19,746 $ 6,242 $105 $2,287 $ 31,814 
Operating Profit 
(in thousands of dollars) $ 7,629 $ 4,042 $ 31 $ 174 $ 11,876 
Operating Margin 10% 16% 7% 2% 10% 
Invested Capital Allowancet 
(in thousands of dollars) $33,609 $10,624 $179 $3,893 $ 48,305 
Return on Investment 23% 38% 17% 4% 25% 


*SG&A allowance for each channel is 25% of that channels revenues. 


tInvested capital allowance for each channel is 42% of that channel's revenues. 





Many companies, however, spread capacity costs 
over budgeted volume. Returning to our example, if 
demand exists for only 500,000 units, a traditional 
cost system will report that each unit cost $10 to 
build ($5 million/500,000) even though workers and 
machines have become no less efficient in terms of 
what they could produce. Such a procedure causes 


product costs to fluctuate erratically with changesin | 
assumed production volume and can lead to the | 


“death spiral.” A downturn in forecast demand cre- 
ates idle capacity. The cost system reports higher 
costs. So management raises prices, which guaran- 
tees even less demand in the future and still higher 
idle capacity costs. 

The second exclusion from an activity-based cost 
system is research and development for entirely new 
products and lines. We recommend splitting R&D 
costs into two categories: those that relate to im- 
provements and modifications of existing products 
and lines and those that relate to entirely new prod- 
ucts. The first category can and should be traced to 
the products that will benefit from the development 
effort. Otherwise, the costs will be spread to products 
and lines that bear no relationship to the applied 
R&D program. 

The second category is a different animal. Finan- 
cial accounting treats R&D as a cost of the period 
in which it takes place. The management account- 
ing system, in contrast, should treat these costs as 
investments in the future. Companies engaged in 
extensive R&D for products with short life cycles 
should measure costs and revenues over the life cycle 
of their products. Any periodic assessment of product 
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profitability will be misleading, since it depends on 
the arbitrary amortization of investment expendi- 
tures including R&D. 


Strategic Implications 


The examples we’ve discussed demonstrate how 
an activity-based cost system can lead to radically 
different evaluations of product costs and profitabil- 
ity than more simplistic approaches. It does not 
imply that because some low-volume products (lav- 
ender pens or valve 3) now are unprofitable, a com- 
pany should immediately drop them. Many custom- 


ers value having a single source of supply. a biS reason | 


companies become full-line producers. It may be im- 
possible to cherry pick a line and build only prof- 


itable products. If the multiproduct pen company | 
wants to sell its profitable blue and black pens, it may | 
have to absorb the costs of filling the occasional order | 


for lavender pens. 

Once executives are armed with more reliable cost 
information, they can ponder a range of strategic op- 
tions. Dropping unprofitable products is one. So is 
raising prices, perhaps drastically. Many low-volume 
products have surprisingly low price elasticities. 


Customers who want lavender pens or valve 3 may | 


be willing to pay much more than the current price. 
On the other hand, these customers may also react to 
a price increase by switching away from low-volume 
products. That too is acceptable; the company would 
be supplying fewer money-losing items. 
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...f0 0 Solid Performer 
Profits by Commercial Distribution Channel (New System) 
Industrial Total 
Contract Suppliers Government OEM Commercial 
Gross Profit 
(from previous table) $27,375 $10,284 $136 $2,461 $40,256 
Selling Expenses* 
(all in thousands of dollars) 
Commission $ 4,682 $ 1,344 S712 $ 372 $ 6,410 
Advertising 132 0 2 172 
Catalog 504 160 0 0 664 
Co-op Advertising 416 120 0 0 536 
Sales Promotion 394 114 0 2 510 
Warranty 64 22 0 4 90 
Sales Administration 5,696 1,714 20 351 7,781 
Cash Discount 892 252 12 114 1,270 
Total $12,780 $ 3,764 $ 44 $ 845 $17,433 
G&A (in thousands of dollars) $ 6,740 $ 2,131 $ 36 $ 781 $ 9,688 
reger 9 Ké dollars) . $ 7,855 $ 4,389 $ 56 $ 835 $13,135 
Operating Margin 10% 17% 13% 9% 12% 
Invested Capital* $33,154 $10,974 $184 $2,748 $47,060 
Return on Investment 24% 40% 30% 30% 28% 





*Selling expenses and invested capital estimated under an activity-based system. 





More accurate cost information also raises strate- 
gic options for high-volume products. Plant II might 
consider dropping its prices on blue pens. The old 
cost system, which shifted overhead charges onto 
these high-volume products, created a price umbrella 
that benefited focused competitors like Plant I. Pric- 


| ing its core product more competitively might help 


Plant II reverse a market-share slide. 

Managers in the building supplies company we 
described took several profit-enhancing steps after 
receiving the revised cost data by distribution chan- 
nels. They began emphasizing the newly attractive 
OEM segment and any new business where market- 


_ ing costs would be well below the company average. 


Information generated by an activity-based cost 
system can also encourage companies to redesign 
products to use more common parts. Managers fre- 
quently exhort their engineers to design or modify 
products so they use fewer parts and are easier to 
manufacture. But these exhortations will ring hol- 
low if the company’s cost system cannot identify the 
benefits to design and manufacturing simplicity. 
Recall valve 7, a low-volume product made from 
components fabricated in large volumes for other 


products. Now that the company can quantify, using | 


activity-based techniques, the impressive cost bene- 
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fits of component standardization, the entire organi- 


zation will better understand the value of designing | 


products for manufacturability. 


Likewise, activity-based costing can change how | 
managers evaluate new process technologies. | 


impacts on product costs—impacts that become visi- 
ble on a product-by-product basis with activity-based 
costing. A more accurate understanding of the costs 
of specialized products may also make computer- 
integrated manufacturing (CIM) look more attrac- 
tive, since CIM is most efficient in high-variety, 
low-volume environments. 

Activity-based costing is not designed to trigger 
automatic decisions. It is designed to provide more 
accurate information about production and support 
activities and product costs so that management can 
focus its attention on the products and processes 
with the most leverage for increasing profits. It helps 
managers make better decisions about product de- 
sign, pricing, marketing, and mix, and encourages 
continual operating improvements. 
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6.2 Activity-Based Costing in Service Industries 





By William Rotch 


ABC has mainly been applied to manufacturing companies, 
but it can also prove useful to service enterprises. This article 
identifies how ABC is applied in manufacturing settings, 
then discusses any special challenges that service compa- 
nies encounter in trying to use ABC systems. 

A number of articles and cases recently have described 
and analyzed activity-based costing (ABC). Since ABC has 
mainly been applied to manufacturing companies, however, the 
question arises whether ABC can also be used in service busi- 
nesses. To answer this question, this article first considers how 
ABC works in manufacturing settings to identify key character- 
istics of both the manufacturing setting and of the cost systems. 
This background provides a point of departure for considering 
the suitability of ABC to service businesses and also any special 
challenges that arise in using‘ABC in those businesses. 


ABC SYSTEMS IN MANUFACTURING 
As a number of recent articles and cases explain,! ABC deals 
with indirect costs, which are costs that are not easily trace- 
able to outputs (output being defined as all tangible and 

itangible benefits provided for customers). In the short run, 
many indirect costs are fixed. ABC, however, implicitly 
takes a longer-term view by recognizing that, over time, 
these indirect costs can be changed and hence are relevant 
to management choices. 

The following two sections explain the two primary 
benefits derived from using ABC. ç 

More accurate costs for output. More accurate 
Costs are possible when support costs (e.g., setup and inspec- 
tion) that are not driven by volume are allocated to products 
by using a volume-related base (traditionally, direct labor 
hours or dollars). By shifting the allocation base to an activ- 
ity that is related to output or output characteristics, the link 
between the use of resources and product output becomes 
more accurate. An activity such as “product runs,” for exam- 
ple, could be used to capture all the setup, inspection, and 
material-handling costs caused by production runs. Then, if 
a company has product diversity in terms of run length, 
short-run products will not be undercosted and long-run 
Products will not be overcosted. How much the accuracy of 
Costs improves depends on how different the products are in 
their use of the activities. 

Behavioral influence. Besides more accurate out- 
put costs, ABC can provide benefits by influencing the 
behavior of design engineers, production managers, or mar- 

‘ting strategies. Identifying and costing activities provide 
potentially powerful information such as the following: 
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* Knowing the high cost of parts handling (a defined 
activity) can encourage design engineers to ‘simplify pro- 
duction design; 

* Recognizing that volume-based overhead allocations can 
give false signals (e.g., knowing that automation-related 
Support costs will not go down by reducing direct labor) 
helps production managers determine the optimum leve 
of production technology); and i 

* Knowing even the approximate cost of various customer 
Services can guide marketing strategists toward a prof- 
itable mix of service and volume. 


Relationship between activities and strategy. 
Activities and strategies are closely linked in ABC because 
Strategic choices drive activities. ABC déals with activities 
and costs that can be changed only gradually, which reflects 
the long-term perspective taken by ABC and its concern with 
strategic issues. Support costs ordinarily cannot be changed 
much in one week. Over time, however, changes that occur 
in a company’s production methods, product design, and 
marketing strategy ultimately affect the company’s indirect 
support costs. This important linkage is-illustrated by Exhibit 
1, which shows the relationship between strategy and activ- 
ities (which, together, comprise the firm’s operations). 

Strategy. A company’s strategy can be seen as a plan 
to provide certain outputs to attract and serve customers. 
Those outputs, whether manufactured products or units of 
service, have characteristics that cause certain activities to 
take place, and those activities cost money. When a com- 
pany’s strategy changes—say, toward greater customer ser- 
vice and shorter production runs—certain activities (e.g., 
setups and product design) occur more often or are used 
more. The costs of these activities, therefore, increase. 
Unless they can measure the link between output character- 
istics (e.g., better customer service) and activities (e.g., 
improved product design because of an expanded product 
design department), managers cannot compute the cost of 
strategic choices. If they use traditional systems based on 
direct labor hours or machine hours, these managers may 
well have misleading information. 

Several examples of how strategic choices can influ- 
ence or drive activities are given in the following cases. 

The Schrader Bellows case. In the Schrader Bel- 
lows case,” the company’s strategy was to offer a broad line 
of valves and to respond favorably to customer requests for 


Tush orders and specially designed products. The result was 


many short runs and interruptions of longer runs. All support 
activities that were driven by the frequency of production 
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EXHIBIT 1 
LINK BETWEEN STRATEGY AND ACTIVITIES 
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a— Operations E a Strategy ————______> 
Costs 
People 


Activities 

Machine operation 
Machine setup 
Material movement 
Product design 
Product delivery 
Product promotion 
Information processing 


Facilities 
Supplies 
Communication 
and computing 


runs were heavily used (the application of ABC to Schrader 
Bellows is discussed next). 

Siemens Electric Motor Works. The Siemens 
Electric Motor Works case? found that 40 percent of its sup- 
port-related manufacturing costs (or 10 percent of total costs) 
were driven by two kinds of activities: order processing and 
the handling of special components. The company’s strat- 
egy had led it toward producing custom motors and away 
from long-run, commodity-type motors. As a result, 90 per- 
cent of all orders were for custom motors. The average order 
was for less than ten units although almost half the motors 
sold were on orders for 100 or more units. The company’s 
strategy clearly made both order processing and component 
handling into large and costly activities, especially for small 
production runs. 

A hospital. A Pennsylvania hospital decided in 1986 
to become certified as a trauma center. That strategic deci- 
sion set in motion a number of activities and affected some 
existing ones. The hospital recruited four doctors to staff 
the trauma center so that it could be covered twenty-four 
hours a day. Each of these doctors received compensation 
guarantees. Other incremental one-time and continuing 
expenses were incurred for facilities, equipment, training, 
and support staff. Although a few activities and staff mem- 
bers were unique to the trauma center, many were used by 
other hospital services. A continuing review of the strategy 
of maintaining a trauma center benefited from knowing the 
link between the new trauma center’s work and related sup- 
port activities. 


ABC PROCESS 
There are three essential steps in establishing an ABC system: 


1. Defining the activities that support output (which often 
requires defining output—or characteristics of out- 
put—in a way that describes how the output drives 
activities). In the Schrader Bellows case, for example, 
the traditional output definition would be “a valve” 
with certain specifications. With ABC, the output is 
defined as “a valve with a particular average number of 
units per run.” This output definition highlights the 
activity “making runs,” which is different from making 
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Customers 

Whose desires are 
established or 

can be developed and who 
perceives more or less 

value in output characteristics 


Valves 

Computers 
Appendectomies 
Passenger miles 

Loans processed 
Telephone calls 
Television entertainment 


units. Note also that the activity “making runs” is cho- 
sen to capture output diversity because runs in 
Schrader Bellows varied greatly in length. 

2. Defining the links between activities and outputs. 
Again using the Schrader Bellows example, the link 
between the activity “runs” and the output would be 
“cost per run” and the “average units per run” (or runs 
per unit) for each valve produced. 

3. Developing the cost of activities (often costs are cus- 
tomarily gathered by function or organizational unit, so 
special allocation methods have to be used to relate 
costs to activities). In the Schrader Bellows case, the — 
activity “making runs” was supported by a number of 
functions (such as setup, inspection, material handling, 
and labor reporting). The costs of those functions com- 
bined to become the cost of the activity “making runs.” 


Schrader Bellows. While each of these steps is’ 
essential, the difficulties that they present vary from com- 
pany to company. Exhibit 2, for example, portrays these 
steps for the Schrader Bellows case. The exhibit shows how 
both the traditional and the new‘cost systems looked, using 
the same framework. 3 

Under the “old way,” the activities are.the work done 
in manufacturing departments, and the link is overhead cost 
per direct labor hour. The “new way,” by contrast, uses a 
number of activities (e.g., purchasing and shipping), each 
with its own appropriate link to output. (Exhibit 2 focuses on 
only one activity: setting up and making a run.) 

The Schrader Bellows ABC system was not easy to 
set up. All three steps required some ingenuity. Activities had 
to be defined so that they reflected what people in the sup- 
port groups actually did and also in a way that could be 
linked to product output. Relating costs to activities required 
data gathering on how people spent their time, which was not 
information that was readily available. 

Structure of ABC systems. At this point, one might 
ask whether ABC is just a traditional two-stage overhead allo- 
cation system that uses more overhead cost pools and a vari- 
ety of appropriate allocation bases. Technically, ABC is just 
that, but companies using it seem to have obtained som: 
important benefits that are not obvious when viewing cos. 
systems from an overhead cost pool perspective. 


EXHIBIT 2 ` 


THE SCHRADER BELLOWS CASE: AN ABC CASE STUDY 


The Old Way 
Support Costs Links Activities Links Products 


Inventory management 
Production control direct labor; setup 
Purchasing on estimates of 
Setup time 

Quality control 

Engineering 


Mostly based on 


Manufacturing 


Overhead rate 
labor hour 


Valves with 
specified 
amount of 
direct labor 


departments 
(machining, 
assembly, etc.) 


The New Way (ABC Costing) 


Costs 


Same as above 


Links 

Percentage of time 
spent in support of 
specified activities 


Arun 


Activities 


Setting up and 
making a run of 
a component or 


Links 
Cost per run 


Products 

Run cost of 
products with 
specified number - 
of units and runs 


finished product 


(Other activities 


Purchasing 
Shipping 


Handling customer 


orders 
Direct labor 


etc.) 


One benefit is that learning about the links between 
output characteristics and activities helps managers make 
nroduct decisions directly, even without dollar figures. A 

ircuit board manufacturer discovered, for example, that 
certain board designs require more hand work. The manu- 
facturer also recognized that the hand work was expen- 
sive and prone to quality problems. Therefore, the manu- 
facturer concluded that changes in board design could 
eliminate the manual operation. Alternatively, if changes 
were not feasible for particular applications, the price of 
the boards might be raised. Defining the linkages between 
board designs and product costs, therefore, helped the 
manufacturer identify where improvements could be 
made. l 

Another benefit seems to arise from defining activi- 
ties according to how they relate to output characteristics 
rather than in relation to organizational units, which are more 
oriented toward input characteristics. It is obvious, for exam- 
ple, that the cost of a setup is the time that setup people spend 
in setting up for a new run. But if the activity is defined more 
broadly as a production run, many other costs are also caused 
by setups, including the following: 


s" Material movement; 
* Inspection; and 
e Labor reporting. 


Although the activity “setups” is indeed an overhead pool, ` 


10tice that the pool is defined by an output-related activity (runs) 
rather than by an organizational unit (the setup department). 
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Other appropriate- Cost of purchasing 
links Cost of shipping 
Cost of handling 
order 
Overhead related to 
labor” * 
Total cost per item 





ABC may also make it easier to include activities out- 


side the factory walls (e.g., marketing and distribution) in - 


product costs. Reorienting and broadening the definition of 
activities in this way makes the allocation of overhead cost 
pools more useful in making strategic choices that depend on 
product costs. 

Another benefit of ABC comes from its untraditional 
way of looking at the relationship between outputs and 
activities. ABC rejects any clear split between fixed and 
variable costs and accepts the notion that many costs that 
are usually considered fixed in fact change over time 
largely because of changes in strategy. Therefore, not only 
are these “fixed” costs relevant for strategic decisions, but 
also the most effective way to control them may be through 
changes in output strategies. 

When management simplifies a product, as IBM did 
with its ProPrinter, the need for many activities is reduced, so 
costs can be cut. IBM achieved significantly lower product 
cost by designing the ProPrinter with fewer parts, thus reduc- 
ing the costs of parts manufacturing, storage, and handling. 
By highlighting non-value-adding activities (such as labor 
reporting) and high-cost activities (such as managing part 
numbers), ABC systems direct management attention to 
likely areas for improvement. 

The structure of an ABC system (with its use of activ- 
ity cost pools), therefore, resembles the structure of a tradi- 
tional overhead cost pool system. The benefits of an ABC 


- system lie in choosing activities that are oriented toward out- 


put characteristics and that capture output diversity. The ana- 
lytical process of defining activities and of establishing their 
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linkages to output helps managers to evaluate the cost of 
strategic choices and to discover ways to reduce costs. 


ABC SYSTEMS IN SERVICE ENTERPRISES 


half the total daily rate. There was diversity in service pro- 


. vided, and the amount of money involved was significant. 


Given that ABC systems work in a manufacturing setting, ` 


can they also work in service enterprises? If so, what would 
an ABC system for a service company look like, and would 
the service setting present any special challenges? 
Although differences between manufacturing and ser- 
vice enterprises tend to get blurred because of an emphasis 
on service in the strategies of many manufacturing enterprises, 
service enterprises do have several distinctive characteristics: 


e Output is often harder to define; 

e Activity in response to service requests may be less pre- 
dictable; and 

¢ Joint capacity cost represents a high proportion of total 
cost and is difficult to link to output-related activities. 


Output in a service enterprise. Output in a service ` 


enterprise is sometimes described as a “package of service ben- . 


efits,”* many of which are intangible: for example, speed of ser- 
vice, quality of information, or satisfaction provided. But—just 
as in a manufacturing environment—these benefits drive activ- 
ities that cost money. Viewed in this way, service enterprises 
have characteristics similar to manufacturing although the intan- 
gible nature of service output makes costing more difficult. 

Despite these difficulties, service businesses are begin- 
ning to develop systems that look very much like ABC even 
though that term is usually not used. Here are some exam- 
ples, including discussions of any particular difficulties that 
these service enterprises encountered in implementing an 
ABC system. 


ALEXANDRIA HOSPITAL 

Consider another hospital, Alexandria Hospital, for example. 
A hospital’s “product” can be defined as a patient’s stay and 
treatment. The total charge for each stay includes charges for 
many different services (e.g., tests, medications, treatments, 
supplies, and a daily rate). The daily rate usually covers three 
kinds of costs: 


+ “Hotel” cost for the room; 
s Meal costs; and 
¢ Costs of nursing services. 


In most hospitals, a different daily rate is charged for 
different types of care. The private room charge for stays in 
the intensive care unit, for example, is higher than the private 
room charge for stays in the obstetrics unit. Within each unit, 
however, all patients are charged the same daily rate for the 
same type of room. 

The Alexandria hospital recognized that patients in 
the same unit require and receive different amounts of nurs- 
ing care and that overall nursing care accounted for about 
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In a recently installed system" designed to measure 
more accurately how much nursing care each patient requires, 
each unit’s head nurse rates each patient and arrives at a level 
of “acuity” on a 5-point scale. Level 5 patients in the cardiac 
care unit, for example, need more than ten times as much 
nursing care as level 1 patients (twenty-four hours versus 
two hours). The hospital’s financial office uses projected 
costs and patient mix to compute a nursing service charge 
per day for each level of acuity, and the patient’s bill shows 
nursing service as a separate line from the daily rate. The 
result is that each patient’s charges more accurately reflect the 
actual service received. In addition, the acuity ratings are used 
to prepare a flexible budget for nursing in each unit. 

The hospital’s new system is actually an ABC system 
(although the hospital does not call it that). Under the previ- 
ous system, the activity was “patient care and feeding” (see 
“Old Way” under Exhibit 3), and the hotel, feeding, and 
nursing costs were bundled into one cost per day. 

The new system redefines the hospital’s “product” by 
specifying characteristics that related to separable activities: 
“nursing care” and “occupancy and*féeding” (see “New 
Way” under Exhibit 3). The nursing activity is driven by acu- 
ity levels. “Occupancy and feeding” was considered a daily . 
cost that was the same for all acuity levels. 


UNION PACIFIC® c 
In any given hour, the Union Pacific Railroad operates up to 

200 trains, covers over 21,500 route miles (using 2,400 loco- 

motives), and moves some 80,000 freight cars. Thousands of 

shipments are processed every day, each different from the 

others. To cost this traffic, Union Pacific uses a form of ABC 

that is sufficiently real time to recognize that the cost of a 

particular shipment is influencedby the other shipments that 

ride with it. Exhibit 4 depicts this system. 

If Union Pacific were to use a costing system with 
one all-encompassing activity, that activity would be “mov- 
ing freight,” and the link to output would be cost per ton 
mile. But since ton miles of freight are not all alike, Union 
Pacific devised a system that relates characteristics of 
freight shipments to activities and the costs of those activ- 
ities. 

Essentially none of the railroad’s operating costs relates 
directly to a shipment; all are support costs. The costs are col- 
lected by function and organizational unit. In that form, how- 
ever, they cannot easily be linked to the distinctive character- 
istics of shipments. To accomplish this goal, Union Pacific has 
defined a series of activities that can be linked to shipments 
and developed a mechanism for collecting the costs of those 
activities. For example, each shipment will be on a freight car 
that will be handled one or more times in one or more switch- 
ing yards (an activity). The route and train specifications deter- 
mine how many switching minutes will be needed. The cost of 
that switching activity is an accumulation of several functional 


EXHIBIT 3: . 
ALEXANDRIA HOSPITAL: EXAMPLE OF AN ABC IN A HOSPITAL 


The Old Way 
Costs Links Activities Links Service Output 


Nurses Costs related Patient care, in- Cost per day ' A patient day’s stay 
Nursing supervision to patient nursing, including nursing, {about $500) in the hospital 
and support occupancy, and occupancy, and 
supplies feeding feeding 
Facilities 
Dietary 
Overhead 


The New W 
Costs Links Activities Links Service Output 


Nurses Costs related to Nursing care that Cost per day Nursing service 
Nursing supervision nursing and varies with for each for specified ` 

and support acuity level acuity acuity level acuity level 

($50 to $600) 

Supplies Costs related to Occupancy and Cost per day Occupancy per day 
Facilities hotel and dietary feeding ($335) Total cost per day 
Dietary functions 
Overhead y 


EXHIBIT 4 
UNION PACIFIC: EXAMPLE OF ABC FOR A RAILROAD ~ 


Service Output 
or Output 
Support Costs® Link Activity Link Characteristic 


Maintenance of Groups of Moving freight Cost per gross ton Gross ton miles per 
ways and support costs trains mile shipment 
structures allocated to 

activities in 
appropriate 
ways 

Equipment mainte- Switching freight Cost per yard/train Yard/train switch- 
nance and depre- ` trains switching minute ing minutes per 
ciation i shipment 

Transportation, s Handling and de. ` Cost per freight car Freight car 
including switching preciation of mile miles per 
costs and fuel freight cars shipment 
station platform 
labor Handling freight in Cost per ton of Tons of freight per 

and out of freight freight shipment ____ 
cars Total cost of a 
specific shipment 


Each of these groups of costs corresponded to a function of railroad operation as well as the organization structure, and each group of costs 
supported three or four of the activities. 


Source: Adapted from teaching notes prepared by Professor Robert S. Kaplan for three cases he wrote about Union Pacific in the Harvard 
Business School Case Series (cases 186-176, 186-177, and 186-178). : 


Support costs, such as maintenance of track in the yards, many locations on movements of trains and shipments. 
depreciation and maintenance of switching equipment, and „Furthermore, by using the same activity cost information, 
labor costs in the yards. Union Pacific can estimate the cost of future shipments, 
Union Pacific’s system enables it to develop the which helps the marketing department identify profitable 
actual cost of each shipment, gathering data each day from business. 
113 
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EXHIBIT 5 
ADDITIONAL AMTRAK: EXAMPLE OF ABC FOR A RAILROAD 


ee TT COO _reRe_—_ 
Service Output 
Trip-specified consist 
Trip-specified consist 


Costs and Activities Percent Link 


Train and engine crews® 18% 
Fuel sl. 11 
Yard and mainline operations; 
other transp. 
Locomotive maintenance 
Car maintenance 
Maintenance of way 
Onboard service 
Station services 


Depreciation, administration, etc. 
Sales, marketing, reservations _ 


®Approximate percentage of total cost. 


AMTRAK’ 

Although many of Amtrak’s costs are similar to Union 
Pacific’s, the unit of service output is different. For Union 
Pacific, the output is a shipment. For Amtrak, the output is ser- 
vice on a specific route with a defined frequency of trips and 
a specified makeup of cars and engine (the “consist”). 
Whereas Union Pacific’s diversity of output precluded use of 
ton miles as the definition of output, Amtrak’s diversity meant 
that the single definition “route miles” would not produce 
accurate costs. Exhibit 5 depicts Amtrak’s costing system. 

Cost categories are the same as activities in this 
instance. Of all the costs listed, only train and engine crews 
and on-board service are directly related to a train on a route. 
All the others costs are indirect. Most of them, however, 
represent activities that are closely related to departments 
and functions for which costs can be computed without 
extensive allocation. 

For Amtrak, the problem is in defining the links between 
activities and output. The links between some are easy-fuel, 
for example. Even though fuel is not metered by train, engi- 
neered consumption standards can be reliably used to estimate 
fuel consumption by route. Maintenance is more difficult, 
partly because locomotives and cars are shifted around from 
route to route. Output diversity is also problematical. For 
example, does a 400-mile trip cause 4 times as much locomo- 
tive maintenance as a 100-mile trip? Probably not although 
Amtrak has used a straight mileage measure (that particular 
type of diversity was evidently not considered material). 

Defining the links between activity usage and product 
definition may also involve deciding which activity costs 
should be considered variable. If a strategic, longer-rarge 
perspective is taken, all (or almost all) costs are variable. 
Amtrak has called variable costs “short-term avoidable,” a 
concept that was developed in the political context of deci- 
sions about dropping specific routes. Specific costs (or per- 
centages of costs) are defined as short-term avoidable. 


Direct charge 
Estimate based on route specs 


Cost per train trip 

Locomotive miles 

Cost per car miles (80%) and trips (20%) 
Rate per train unit per track mile - Trip 
Direct charge 

Cost per route and per train 


Percentage of total cost 
Percentage of projected sales 
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Trip : 
Trip-specified locomotives) 
Trip-specified consist 


Trip-specified consist 
Trip-specified route 
Total trip cost 
Route-specified frequency 
Sales 
Cost of route with a given 
frequency and consist 


For other decisions (about frequency or consist, for 
example) different definitions of relevant costs are used. A par- 
ticularly thorny issue has been how to handle costs that fol- 
low a step function. A certain station and its staff might be able 
to handle ten trains a day. Additions in frequency from six to - 
ten trains would, therefore, cause no increase in cost, but 
adding an eleventh train would increase costs significantly. 
Should the linkage between activity and “product” assume 
average activity cost or somehow recognize the actual costs? - 
In the expectation that a series of-decisions are likely to come 
along, average costs probably make more sense. 

With Amtrak, defining service output and support 
activities has been fairly clear: Establishing the links 
between the two, however, has proven difficult. 


5 

DATA SERVICES, mÊ. 

Data Services, Inc., a subsidiary af Armistead Insurance 
Company, was set up to market Armistead’s unused third 
shift of computer time. By the end of two years, Data Ser- 
vices had established a service that provided data analysis for 
about forty fast-food franchisors, each with varying numbers 
of units. The data analysis was performed on each unit. The 
number of units per franchise ranged from under five to sev- 
eral hundred. Data Services charged an installation fee and 
a monthly service fee per unit. Unfortunately, the operation 
taken as a whole was not profitable. Armistead Insurance 
Company wanted to know what the trouble was. 

This case requires defining the service output in a way 
that will suggest useful links to the support activities. Data 
Services was not just selling computer time. The company 
was providing an information system that required four wees 
of support activities: 

s Selling the system; 
e Installing the system; 


e Maintaining relations with each franchisor: and 
e Processing data from each unit. 


There were costs associated with each of these activi- 
ies although Data Services charged only for installation and 
data processing. 

‘Exhibit 6 depicts Data Services’ old and new ways of 
costing its-service output. Under the new system, the costs 
that were previously collected by function were allocated to 
the three distinct activities shown in the center column of 
Exhibit 6. This allocation made it possible for Data Services 
to compute the cost of acquiring a customer (including the 
installation costs) and the cost of servicing a customer 
(including the cost of monthly visits to each franchisor’s 
headquarters plus the cost of servicing each of the fran- 
chisor’s units). The issues involved in determining pricing 
and market strategy for Data Services focused on the differ- 
ent sizes of franchisors. Specifically, what was the relative 
profitability of franchisors of different sizes, and how should 
that information influence Data Services’ marketing and 
pricing? Only by separating out customer acquisition costs 
and linking service costs to.different sizes of customers 
could Data Services see the.strategic reorientation needed to 
become profitable. The result was that Data Services charged 
higher per-unit fees for small franchisors and paid special 
attention to streamlining the customer-acquisition process. 


ABC FOR SERVICE INDUSTRIES 
“he two questions stated at the beginning of this article were 
whether ABC could be used in service enterprises and, if so, 


EXHIBIT 6 


whether doing so presented any special challenges. To answer 
the first question, it appears that ABC can indeed be useful 
to service enterprises, at least in some instances. Robin 
Cooper and Robert S. Kaplan have pointed out the condi- 
tions that make manufacturing enterprises good candidates 
for ABC (e.g., diversity of resource consumption; products 
and resource consumption not correlated with traditional, 
volume-based allocation measures).? The implication is that 
while ABC is useful in some manufacturing ngata it 
may not be useful in others. 

The Cooper-Kaplan conditions also mnd to service 
enterprises. All the examples described in this article show 
diversity of resource consumption. Traditional allocation 
bases fail to capture that diversity: 


> In the Alexandria hospital example, patients require dif- 
ferent levels of nursing care. Although this diversity is 
significant, it was missed altogether by the all-in-one 
rate that the hospital had formerly used in charging 
patients. 

e Inthe Union Pacific example, the cost differences between 
shipments was not captured by a gross-ton-mile measure. 

¢ In the Amtrak example, the cost of a route. could not be com- 
puted accurately using a single measure such as route miles. 

> In the Data Services example, the varying size of cus- 
tomers in terms of units served per franchisor created 
output diversity. The all-inclusive monthly expense for 
servicing franchisors did not reflect that diversity. 


Identifying and costing activities. Identifying and 
costing activities may reveal opportunities for more effi- 


DATA SERVICES, INC.: ACTIVITY-BASED PRODUCT COSTING IN A SERVICE INDUSTRY 
The Old Way 


Costs 

Data entry 
Service agents 
SG&A 
Computer 
Travel, etc. 


Costs 

Data entry 
Service agents 
SG&A 
Computer 
Travel, etc. 


Lin 


Lin 

Cost of specific 
visits 

Travel, analysis 

Setup 


Cost of specific 
visits 

Travel 

Cost of data 


analysis 


Activities 
Running Data 


services (the total 


enterprise) 


Lin Services 
Cost per month or Data analysis service 
year for customers 


The New Way 


Activities 


Customer acquisi- 
tion and installation 


Servicing cus- 
fomers 


Servicing units 


Lin Services 
Cost per succesful Customer under 
customer acquisition contract 
Total customer 
acquisition cost 


Customer 
satisfaction 


Cost per month per 
customer company 


Cost per unit or Data reports to the 
shift served units 
Tota! customer 
service cost 
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cient operations. The Data Services case provides an example 
because Data Services chose to isolate and cost out customer 
acquisition activities. This decision made it possible to focus 
on opportunities to streamline the selling process. These 


opportunities might not have been discovered if the company ` 


had not learned how high the selling costs really were. 

Special challenges. The differences between service 
enterprises are at least as great as the differences between 
service and manufacturing enterprises as a whole. However, 
service companies and manufacturing companies can present 
similar problems. Schrader Bellows and Data Services, for 
example, have much in common: both have product setup 
costs and other costs that vary with volume. Both must also 
grapple with strategic issues about selling and pricing prod- 
ucts with varying unit volumes. 

However, service enterprises can present special diffi- 
culties in allocating costs to activities. Consider, for example, 
the hospital trauma center. Certain personnel and facilities costs 
are directly attributable to the center. But the center also draws 
on other resources, such as helicopter transportation, laboratory 
work, and regular nurses, physicians, and staff. Specifying 
resource use by the trauma center is difficult, so it is not easy 
to define the links between the trauma center as an element in 
the hospital’s strategy and the activities that support it. The 
need to be responsive to unpredictable external demands adds 
another element of uncertainty. Service cannot be inventoried, 
so unused capacity is often an unavoidable cost. 

Output diversity. Service enterprises also present dif- 
ficulties in defining output diversity. In manufacturing, parts 
are specified, and it is clear when one product uses many parts 
and another uses only a few. But in service settings, diversity 
that draws on support activities in different ways may be hard 
to pin down. For example, a bank’s checking account cus- 
tomers do not all use the same services or provide the same 
revenue. To try to control this tendency, some banks have 
begun to segment customers and offer varying service pack- 
ages. Each package drives a known mix of activities that the 
bank hopes will please the customer and that will have a pre- 
dictable cost. Such a strategy does not eliminate diversity, but 
it does make the diversity somewhat more measurable. 

Some service enterprises have quite clearly definable 
measures of output diversity and clear links between relevant 
output characteristics and support activities. The four cases 
described in this article are examples. Other service enter- 
prises are far more difficult to analyze. For such companies, 
implementing an ABC system would be expensive and the 
benefits of doing so would be questionable:.The information 
produced is likely to have a wide range of uncertainty.!° In 
such situations the basic framework used in Exhibits 2-6 can 
still be followed but without the efforts to quantify the links. 
Certain kinds of service may be known as “hard to execute.” 
As aresult, they may draw excessively on support activities. In 
a printing plant, for example, certain jobs with tight sched- 
ules may require more attention than jobs with more relaxed 
timetables. The jobs with tight schedules interrupt the smooth 
flow of work and place extra burdens on setup activity. 
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Other support activities may be identified as not being 
essential to the service strategy. Although this framework 
fails to quantify costs and relationships, the conclusion that 
can be drawn from it can still prove helpful. 

ABC can be successfully applied in some service 
enterprises. It provides an analytical framework that can be 
useful even in settings where it would be impractical actually 
to quantify costs and relationships. o 


Notes 


1. Anumber of articles have described and analyzed ABC systems in the 
past few years. At the center of these is Robin Cooper’s four-part series 
called “The Rise of Activity-Based Costing” in the Journal of Cost Manage- 
ment: “Part One: What Is an Activity-Based Cost System?” (Summer 1988): 
45-53; “Part Two: When Do I Need an Activity-Based Cost System?” (Fall 
1988): 41—48; “Part Three: How Many Cost Drivers Do You Need, and 
How Do You Select Them?” (Winter 1989): 34-54; “Part Four: What Do 
Activity-Based Cost Systems Look Like?” (Spring 1989): 38-49. 

Note also these other important articles on ABC systems: H. Thomas 
Johnson, “Activity-Based Information: Blueprint for World-Class Man- 
agement,.” Management Accounting (June 1988): 23-30; Robin Cooper 
and Robert S. Kaplan, “Measure Costs Right: Make the Right Decisions,” 
Harvard Business Review (September—October 1988): 986. 

An application of ABC is described in the following articles: Gary B. 
Frank, Steven A. Fisher. and Allen R. Wilkie, “Linking Cost to Price and 
Profit,” Management Accounting (June 1989): 22. 


Among the cases that deal with ABC systems are the following: Robin 
Cooper, “Schrader Bellows,” Harvard Business School Case Series, 
186-272; Robert S. Kaplan, “John Deere Component Works (A) and (B),” 
Harvard Business School Case Series 187-1071108; Robin Cooper and 
Peter B. B. Tumey, “Tektronix: Portable Instruments Division (A), (B), 

and (C),” Harvard Business School Case Series 188—-142/1431144; Robin ` 
Cooper and K. H. Wruck, “Siemens Electric Motor Works (A) and (B),” 
Harvard Business School Case Series 189-089/90. 


2. See Cooper, “Schrader Bellows.” 
3. See Cooper and Wruck, “Siemens Electric Motor Works.” 


4. See, e.g., W. E. Sasser, R. P. Olsen, and D. D. Wyckoff, Management 
of Service Operations (Boston: Allyn and Bacon, 1978). 


5. This system is described in William Reh and W. Schell, “Alexandria 
Hospital.” University of Virginia Darden Graduate Business School Case 
No. UVA-C-2007 (1987). 

6. This system is described in Robert S. Kaplan, “Union Pacific Introduc- 
tion, (A) and (B),” Harvard Business School Case Series 
186-17611771178. 


7. This system is described in William Rotch and S. Allen, “Amtrack 
Auto-Ferry Service,” University of Virginia Darden Graduate Business 
School Case No. UVA-C-988. 


8. The names of these entities have been disguised. This cost system is 
described in J. L. Colley. Jr., R. A. Gary IV, J. C. Reid, and R. C. Simpson 
Ill, “Data Services, Inc. (B),” University of Virginia Darden Graduate 
Business School Case No. UVA-OM-582. 

9. See Cooper and Kaplan, “Measure Costs Right: Make the Right Deci- 
sions.” 

10. See “The Rise of Activity-Based Costing—Part Two: When Do I 
Need an Activity-Based Cost System?” Cooper discusses the cost/benefit 
balance. If applied to many service enterprises, the cost curve will rise 
steeply with increasing accuracy requirements, and the benefit curve, 
shown as the cost of errors, will be uncertain. See also Robin Cooper, 
“You Need a New Cost System When. . . ,” Harvard Business Review, 
(January-February 1989): 77-82, in which he uses the same cost/benefit 
curves. 
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When the Yamazaki Machinery Com- 
pany in Japan installed an $18 million flexible manu- 
facturing system, the results were truly startling: a re- 
duction in machines from 68 to 18, in employees from 
215 to 12, in the floor space needed for production from 
103,000 square feet to 30,000, and in average process- 
ing time from 35 days to 1.5.' After two years, however, 
total savings came to only $6.9 million, $3.9 million of 
which had flowed from a one-time cut in inventory. 
Even if the system continued to produce annual labor 
savings of $1.5 million for 20 years, the project's return 
would be less than 10% per year. Since many U.S. 
companies use hurdle rates of 15% or higher and pay- 
back periods of five years or less, they would find it 
hard to justify this investment in new technology- 
despite its enormous savings in number of employees, 
floor space, inventory, and throughput times. 

The apparent inability of traditional 
modes of financial analysis like discounted cash flow 
to justify investments in computer-integrated manu- 
facturing (CIM) has led a growing number of managers 
and observers to propose abandoning such criteria for 
CIM-related investments. "Let's be more practical,” 
runs one such opinion. “DCF is not the only gospel. 
Many managers have become too absorbed with DCF 
to the extent that practical strategic directional consid- 
erations have been overlooked.” 

Faced with outdated and inappropriate 
procedures of investment analysis, all that responsible 
executives can do is cast them aside in a bold leap of 
strategic faith. “Beyond all else,” they have come to be- 
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lieve, “capital investment represents an act of faith, a 
belief that the future will be as promising as the pres- 
ent, together with a commitment to making the future 
happen.” 

But must there be a fundamental con- 
flict between the financial and the strategic justifica- 
tions for CIM? It is unlikely that the theory of discount- 
ing future cash flow is either faulty or unimportant: 
receiving $1 in the future is worth less than receiving 
$1 today. If a company, even for good strategic reasons, 
consistently invests in projects whose financial returns 
are below its cost of capital, it will be on the road to 
insolvency. Whatever the special values of CIM tech- 
nology, they cannot reverse the logic of the time value 
of money. 

Surely, therefore, the trouble must not 
lie in some unbreachable gulf between the logic of 
DCF and the nature of CIM but in the poor application 
of DCF to these investment proposals. Managers need 
not—and should not—abandon the effort to justify CIM 
on financial grounds. Instead, they need ways to apply 
the DCF approach more appropriately and to be more 
sensitive to the realities and special attributes of CIM. 


Technical issues 


The DCF approach most often goes 
wrong when companies set arbitrarily high hurdle 
rates for evaluating new investment projects. Perhaps 
they believe that high-return projects can be created by 
setting high rates rather than by making innovations 
in product and process technology or by cleverly build- 
ing andexploiting a competitive advantage in the mar- 
ketplace. In fact, the discounting function serves only 
to make cash flows received in the future equivalent to 
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cash flows received now. For this narrow purpose—the 
only purpose, really, of discounting future cash flows— 
companies should use a discount rate based on the 
project’s opportunity cost of capital (that is, the return 
available in the capital markets for investments of the 
same risk). 

It may surprise managers to know that 
their real cost of capital can be in the neighborhood 
of 8%. (See Part I of the Appendix at the end of the arti- 
cle.) Double-digit hurdle rates that, in part, reflect 
assumptions of much higher capital costs are consider- 
ably wide of the mark. Their discouraging effect on 
CIM-type investments is not only unfortunate but also 
unfounded. 

Companies also commonly underinvest 
in CIM and other new process technologies because 
they fail to evaluate properly all the relevant alterna- 
tives. Most of the capital expenditure requests I have 
seen measure new investments against a status quo al- 
ternative of making no new investments—an alterna- 
tive that usually assumes a continuation of current 
market share, selling price, and costs. Experience shows, 
however, that the status quo rarely lasts. Business as 
‘usual does not continue undisturbed. 

In fact, the correct alternative to new 
CIM investment should assume a situation of declin- 
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ing cash flows, market share, and profit margins. Once 
a valuable new process technology becomes available, 
even if one company decides not to invest in it, the 
likelihood is that some of its competitors will. As 
Henry Ford claimed, “If you need a new machine and 
don’t buy it, you pay for it without getting it’ (For a 
more realistic approach to the evaluation of alterna- 
tives, see Part Lot the Appendix at the end of the 
article.) 

A related problem with current practice 
is its bias toward incremental rather than revolution- 
ary projects. In many companies, the capital approval 
process specifies different levels of authorization de- 
pending on the size of the request. Small investments 
(under $100,000, say} may need only the approval of the 
plant manager; expenditures in excess of several mil- 


lion dollars may require the board of directors’ approval. 


This apparently sensible procedure, however, creates 
an incentive for managers to propose small projects 
that fall just below the cut-off point where higher level 
approval would be needed. Over time, a host of little 
investments, each of which delivers savings in labor, 
material, or overhead cost, can add up to a less-than- 
optimal pattern of material flow and to obsolete pro- 
cess technology. (Part III of the Appendix shows the 
consequences of this incremental bias in more detail.) 
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Introducing CIM process technology is 
not, of course, without its costs. Out-of-pocket equip- 
ment expense is only the beginning. Less obvious are 
the associated software costs that are necessary for 
CIM equipment to operate effectively. Managers should 
not be misled by the expensing of these costs for tax 
and financial reporting purposes into thinking them 
operating expenses rather than investments. For inter- 
nal management purposes, software development is as 
much a part of the investment in CIM equipment as 
the physical hardware itself. Indeed, in some installa- 
tions, the programming, debugging, and prototype de- 
velopment may cost more than the hardware. 

There are still other initial costs: site 
preparation, conveyors, transfer devices, feeders, parts 
orientation, and spare parts for the CIM equipment. 
Operating and maintenance personnel must be re- 
trained and new operating procedures developed. Like 
software development, these tax-deductible training 
and education costs are part of the investment in CIM, 
not an expense of the periods in which they happen to 
be incurred. 

Further, as some current research has 
shown, noteworthy declines in productivity often ac- 
company the introduction of new process technology. 
These productivity declines can last up to a year, even 
longer when a radical mew technology like CIM is in- 
stalled. Apparently, the new equipment introduces se- 
vere and unanticipated process disruptions, which lead 
to equipment breakdowns that are higher than expect- 
ed; to operating, repair, and maintenance problems; to 
scheduling and coordination difficulties; to revised 
materials standards; and to old-fashioned confusion on 
the factory floor. 

We do not yet know how much of the 
disruption is caused by inadequate planning. After in- 
vesting considerable effort and anguish in the equip- 
ment acquisition decision, some companies no doubt 
revert to business as usual while waiting for the new 
equipment to arrive. 

Whatever the cause, the productivity 
decline is particularly ill timed since it occurs just 
when a company is likely to conduct a postaudit on 
whether it is realizing the anticipated savings from the 
new equipment. Far from achieving anticipated sav- 
ings, the postaudit will undoubtedly reveal lower out- 
put and higher costs than predicted. 


ee a TE 
Tangible benefits 
The usual difficulties in carrying out 


DCF analysis- choosing an appropriate discount rate 
and evaluating correctly all relevant investment alter- 
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natives—apply with special force to the consideration 
of investments in CIM process technology. The greater 
flexibility of CIM technology, which allows it to be 
used for successive generations of products, gives it a 
longer useful life than-traditional process investments. 
Because its benefits are likely to persist longer, over- 
estimating the relevant discount rate will penalize CIM 
investments disproportionately more than shorter 
lived investments. The compounding effect of exces- 
sively high annual interest rates causes future cash 
flows to be discounted much too severely. Further, if 
executives arbitrarily specify short payback periods for 
new investments, the effect will be to curtail more CIM 
investments than traditional bottleneck-relief projects. 
But beyond a longer useful life, CIM 
technology provides many additional benefits—better 
quality, greater flexibility, reduced inventory and floor 
space, lower throughput times, experience with new 
technology- that a typical capital justification process 
does not quantify. Financial analyses that focus too 
narrowly on easily quantified savings in labor, materi- 
als, or energy will miss important benefits from CIM 
technology. f 


Inventory savings 


Some of these omissions can be easily 
remedied. The process flexibility, more orderly product 
flow, higher quality, and better scheduling that are typ- 
ical of properly used CIM equipment will drastically 
cut both work-in-process (WIP) and finished goods 
inventory levels. This reduction in average inventory 
levels represents a large cash inflow at the time the 
new process equipment becomes operational. This, of 
course, is a cash savings that DCF analysis can easily 
capture. 

Consider a product line for which the 
anticipated monthly cost of sales is $500,000. Using 
existing equipment and technology, the producing divi- 
sion carries about three months of sales in inventory. 
After investing in flexible automation, the division 
heads find that reduced waste, scrap, and rework, great- 
er predictability, and faster throughput permit a two- 
thirds reduction in average inventory levels. (This is 
not an unrealistic assumption: Murata Machinery Ltd. 
has reported that its FMS installation permitted a two- 
thirds reduction in workers, a 450% increase in output, 
and a 75% cut in inventory levels." 

Pruning inventory from three months 
to one month of sales produces a cash inflow of $1 mil- 
lion in the first year the system becomes operational. 
If sales increase 10% per year, the company will enjoy 
increased cash flows from the inventory reductions in 
all future years too—that is, if the cost of sales rises 
to $550,000 in the next year, a two-month reduction 
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Example of an FMS 
justification analysis 


With the following analysis, one U.S. manufacturer 
of air-handling equipment justified its investment in 
an FMS installation for producing a key component: 


1 

internal manufacture of the component is essential 
for the division's long-term strategy to maintain its 
capability to design and manufacture a proprietary 
product. 

2 


The component has been manufactured on mostly 
conventional equipment—some numerically 
controlled—with an average age of 23 years. To 
manufacture a product in conformance with current 
quality specifications, the company must replace 
this equipment with new conventional equipment or 
advanced technology. 

3 

The alternatives are: 


Conventional or numerically controlled stand-alone. 


Transfer line. 

Machining cells. 

FMS. 

4 

FMS compares with conventional technology as 
Table A shows. x 

5 

Intangible benefits include virtually unlimited flexi- 
bility for FMS to modify mix of component models to 


the exact requirements of the assembly department. 
6 


The financial analysis for a project life of ten years 
compares the FMS with conventional technology 
(static sales assumptions, constant, or base-year, 
dollars) as Table B shows. 

7 


With dynamic sales assumptions showing expected 
increases in production volume, the annual operat- 
ing savings will double in future years and the finan- 
cial yield (still using constant, base-year, dollars) will 
increase to more than 17% per year. 


On the basis of this analysis and recognizing the 
value of the intangible item (5), which had not been 
incorporated formally, the company selected the 
FMS option. 





























Table A 
Conventional FMS 
equipment 
Utilization 30 %-40 % 80 %-90% 
ne of E 52 14 
fn snee 
(neuding ingi csi 
Li who ey a 
rials handling, 
inspection, ai 
rework)* 
Reduced scrap - $60.000 
and rework annually 
inventory $ 2,000,000 $ 1,100,000? 
Incremental - $9,200,000 
investment 
i S 
*Each employee costs $36,000 a year in 
wages and benelits. 
tinventory reductions because of shorter 
lead times and flexibility. 
rrr 
Tabie B 
ee 
Year Investment Operating Taxsavings After-tax 
savings ITC cash flow 
and ACRS 50% 
depreciation 
TTT 
0 $9,200 $ 900+ $ 920 $ -7.380 
1 1,428§ 1.311 1.3709 
ee ee EEE 
2 1,428 1,923 1,675 
3 1,428 1,835 1,632 
4 1,428 1,835 1,632 
5 1,428 1,835 1,632 
6 1,428 714 
—— Erard 
7 1,428 714 
8 1,428 714 
nn 
9 1,428 714 
ee ee ee ee) ee ee 
10 1,428 714 


After-tax yield: 11.1 %. 
Payback period: during year 5. 


tS 900 = Inventory reduction at start of 
project 


§S 1,428 = 38 fewer employees at 
$36,000/year + $60.000 scrap 
and rework savings. 


4$ 1.370 = g .428) (1 - 0.50) + 
311) (0.50). 
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in inventory saves an additional $100,000 that year, 
$110,000 the year after, and $121,000 the year after that. 





Less floor space 


CIM also cuts floor-space requirements. 
It takes fewer computer-controlled machines to do the 
same job as a larger number of conventional machines. 
Also, the factory floor will no longer be used to store 
inventory. Recall the example of the Japanese plant 
that installed a flexible manufacturing system and re- 
duced space requirements from 103,000 to 30,000 
square feet. These space savings are real, but conven- 
tional financial accounting systems do not measure 
their value well—especially if the building is almost 
fully depreciated or was purchased years before when 
price levels were lower. Do not, therefore, look to fi- 
nancial accounting systems for a good estimate of the 
cost or value of space. Instead, compute the estimate in 
terms of the opportunity cost of new space: either its 
square-foot rental value or the annualized cost of new 
construction. s 
Many companies that have installed 
CIM technology have discovered a new factory inside 
their old one. This new “factory within a factory” 
occupies the space where excessive WIP inventory and 
infrequently used special-purpose machines used to 
sit. Eliminating WIP inventory and rationalizing ma- 
chine layout can easily lead to savings of more than 
50% in floor space. In practice, these savings have en- 
abled some companies to curtail plant and office expan- 
sion programs and, on occasion, to fold the operations 
of a second factory (which could then be sold off at cur- 
rent market prices) into the reorganized original factory. 


| Higher quality 


Greatly improved quality, defined here 
as conformance to specifications, is a third tangible 
benefit from investment in CIM technology. Automat- 
ed process equipment leads directly to more uniform 
production and, frequently, to an order-of-magnitude 
decline in defects. These benefits are easy to quantify 
and should be part of any cash flow analysis. Some 
managers have seen five- to tenfold reductionsin _ 
waste, scrap, and rework when they replaced manual 
operations with automated equipment. 

Further, as production uniformity in- 
creases, fewer inspection stations and fewer inspectors 
are required. If automatic gauging is included in the 
CIM installation, virtually all manual inspection of 
parts can be eliminated. Also, with 100% continuous 
automated inspection, out-of-tolerance parts are de- 
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tected immediately. With manual systems, the entire 
lot of parts to be produced before a problem is detected 
would need to be reworked or scrapped. 

These capabilities lead, in turn, to sig- 
nificant reductions in warranty expense. When Gen- 
eral Electric automated its dishwasher operation, for 
example, its service call rate fell 50% . Designing 
manufacturability into products, making the produc- 
tion process more reliable and uniform, and improving 
automated inspection can all contribute to major cash 
flow savings. Although it may be hard to estimate 
these savings out to four or five significant digits, it 
would be grossly wrong to assume that the benefits are 
zero. We must overcome the preference of accountants 
for precision over accuracy, which causes them to ig- 
nore benefits they cannot quantify beyond one or two 
digits of accuracy. 

We can estimate still other tangible 
benefits from CIM. John Shewchuk of General Electric 
claims that accounts receivable can be reduced by 
eliminating the incidence of customers who defer pay- 
ment until quality problems are resolved.’ Consider 
too that because improved materials flow can reduce 
the need for forklift trucks and operators, factories will 
enjoy a large cash flow saving from not having to ac- 
quire, maintain, repair, and operate so many trucks. All 
these calculations belong in a company’s capital justi- 
fication process. 


Intangible benefits 


Other benefits of CIM include increased 
flexibility, faster response to market shifts, and greatly 
reduced throughput and lead times. These benefits are 
as important as those just discussed but much harder 
to quantify. We may not be sure how many zeros 
should be in our benefits estimate (are they to be mea- 
sured in thousands or millions of dollars?) much less 
which digit should be first. The difficulty arises in 
large part because these benefits represent revenue en- 
hancements rather than cost savings. It is fairly easy to 
get a ballpark estimate for percentage reductions in 
costs already being incurred. It is much harder to quan- 
tify the magnitude of revenue enhancement expected 
from features that are not already in place. 


Greater flexibility 


The flexibility that CIM technology 
offers takes several forms. The benefits of economies of 
scope—that is, the potential for low-cost production 
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of high-variety, low-volume goods—are just beginning 
to flow from FMS environments as early adopters of 
the technology start to service after-market sales for 
discontinued models on the same equipment used to 
produce current high-volume models. We are also 
beginning to see some customized production on the 
same lines used for standard products. 

Beyond these economy-of-scope applica- 
tions, CIM’s reprogramming capabilities make it possi- 
ble for machines to serve as backups for each other. 
Even if a machine is dedicated to a narrow product line, 
it can still replace lost production during a second or a 
third shift when a similar piece of equipment, produc- 
ing quite a different product; breaks down. 

Further, by easily accommodating engi- 
neering change orders and product redesigns, CIM 
technology allows for product changes over time. And, 
if the mix of products demanded by the market 
changes, a CIM-based process can respond with no in- 
crease in costs. The body shop of one automobile as- 
sembly plant, for example, quickly adjusted its flexible, 
programmed spot-welding robots to a shift in con- 
sumer preference from the two-door to the four-door 
version of a certain car model. Had the line been 
equipped with nonprogrammable welding equipment, 
the adjustment would have been far more costly. 

CIM’s flexibility also gives it usefulness 
beyond the life cycle of the product for which it was 
purchased. True, in the short run, CIM may perform 
the same functions as less expensive, inflexible equip- 
ment. Many benefits of its flexibility will show up only 
over time. Therefore, it is difficult to estimate how 
much this flexibility will be worth. Nonetheless, as we 
shall see, even an order-of-magnitude estimate may be 
sufficient. 


Shorter throughput & lead time 


Another seemingly intangible benefit 
of CIM is the great reductions it makes possible in 
throughput and lead time. At the Yamazaki factory 
described at the beginning of this article, average pro- 
cessing time per work piece fell from 35 to 1.5 days. 
Other installations, including Yamazaki’s Mazak plant 
in Florence, Kentucky, have reported similar savings, 
ranging from a low of 50% reduction in processing 
time to a maximum of nearly 95%. To be sure, some of 
the benefits from greatly reduced throughput times 
have already been incorporated in our estimate of sav- 
ings from inventory reductions. But there is also a no- 


Author's note: Especially helpful comments on the preliminary 
draft were made by Robin Cooper and Robert Hayes (Harvard 
Business School), Alan Kantrow [Harvard Business Review), 
Gcorge Kuper (Manufacturing Studies Board], and Scott Richard 
and Jeff Williams (Carnegie-Mellon]. 
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table marketing advantage in being able to meet cus- 
tomer demands with shorter lead times and to respond 
quickly to changes in market demand. 


Increased learning 


Some investments in new process tech- 
nology have important learning characteristics. Thus, 
even if calculations of the net present value of their 
cash flows turn up negative, the investments can still 
be quite valuable by permitting managers to gain expe- 
rience with the technology, test the market for new 
products, and keep a close watch on major process ad- 
vances. 

These learning effects have characteris- 
tics similar to buying options in financial markets. 
Buying options may not at first seem like a favorable 
investment, but quite small initial outlays may yield 
huge benefits down the line. Similarly, were a company 
to invest in a risky CIM-related project, it could reap 
big gains should the technology provide unexpected 
competitive advantages in the future. Moreover, given 
the rapid pace of technological change and the advan- 
tages of being an early market participant, companies 
that defer process investments until the new technol- 
ogy is well established will find themselves far behind 
the market leaders. In this context, the decision to defer 
investment is often a decision not to be a principal play- 
er in the next round of product or process innovation. 

The companies that in the mid-1970s 
invested in automatic and electronically controlled ma- 
chine tools were well positioned to exploit the micro- 
processor-based revolution in capabilities— much high- 
er performance at much lower cost-—that hit during the 
early 1980s. Because operators, maintenance personnel, 
and process engineers were already comfortable with 
electronic technology, it was relatively simple to retro- 
fit existing machines with powerful microelectronics. 
Companies that had earlier deferred investment in 
electronically controlled machine tools fell behind: 
they had acquired no option on these new process 
technologies. 


eee 
The bottom line 


Although intangible benefits may be 
difficult to quantify, there is no reason to value them at 
zero in a capital expenditure analysis. Zero is, after all, 
no less arbitrary than any other number. Conservative 
accountants who assign zero values to many intangi- 
ble benefits prefer being precisely wrong to being 
vaguely right. Managers need not follow their example. 
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One way to combine difficult-to-mea- 
sure benefits with those more easily quantified is, first, 
to estimate the annual cash flows about which there is 
the greatest confidence: the cost of the new process 
equipment and the benefits expected from labor, inven- 
tory, floor space, and cost-of-quality savings. If at this 
point a discounted cash flow analysis—done with a 
sensible discount rate and a consideration of all rele- 
vant alternatives—shows a CIM investment to have a 
positive net present value, well and good. Even without 
accounting for the value of intangible benefits, the 
analysis will have gotten the project over its financial 
hurdle. If the DCF is negative, however, then it be- 
comes necessary to estimate how much the annual 
cash flows must increase before the investment does 
have a positive net present value. 

To see how one manufacturer justified 
its investment in FMS, tum to the insert entitled 
“Example of an FMS Justification Analysis.” 

Suppose, for example, that an extra 
$100,000 per year over the life of the investment is suf- 
ficient to give the project the desired return. Then 
management can decide whether it expects heightened 
flexibility, reduced throughput and lead times, and fast- 
er market response to be worth at least $100,000 per 
year. Should the company be willing to pay $100,000 
annually to enjoy these benefits? If so, it can accept the 
project with confidence. If, however, the additional cash 
flows needed to justify the investment turn out to be 
quite large—say $3 million per year—and management 
decides the intangible benefits of CIM are not worth 
that sum, then it is perfectly sensible to turn the invest- 
ment down. 

Rather than attempt to put a dollar tag 
on benefits that by their nature are difficult to quantify, 
managers should reverse the process and estimate first 
how large these benefits must be in order to justify the 
proposed investment. Senior executives can be expect- 
ed to judge that improved flexibility, rapid customer 
service, market adaptability, and options on new pro- 
cess technology may be worth $300,000 to $500,000 
per year but not, say, $1 million. This may not be exact 
mathematics, but it does help put a meaningful price 
on CIM’s intangible benefits. 

As manufacturers make critical deci- 
sions about whether to acquire CIM equipment, they 
must avoid claims that such investments have to be 
made on faith alone because financial analysis is too 
limiting. Successful process investments must yield 
returns in excess of the cost of capital invested. That is 
only common sense. Thus the challenge for managers 
is to improve their ability to estimate the costs and 
benefits of CIM, not to take the easy way out and dis- 
card the necessary discipline of financial analysis. 
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Appendix 


Part! 
The cost of capital 


A company always has the 
option of repurchasing its com- 
mon shares or retiring its debt. 
Therefore, managers can esti- 
mate the cost of capital for a 
project by taking a weighted 
average of the current cost of 
equity and debt at the mix of 
capital financing typical in the 
industry. Extensive studies of the 
returns to investors in equity 
and fixed-income markets during 
the past 60 years show that 
from 1926 to 1984 the average 
total return (dividends plus price 
appreciation) from holding a 
diversified portfolio of common 
stocks was 11.7% per year. 

This return already includes the 
effects of rising price levels. 
Removing the effects of inflation 
puts the real (after-inflation) 
return from investments in com- 
mon stocks at about 8.5% per 
year (see Table A).* 


These historical estimates of 
8.5% real (or about 12% nomi- 
nal) are, however, overestimates 
of the total cost of capital. From 
1926 to 1984, fixed-income secu- 
rities averaged nominal before- 
tax returns of less than 5% per 
year. Taking out inflation reduces 
the real return (or cost) of high- 
grade corporate debt securities 
to about 1.5% per year. Even with 
recent increases in the real inter- 
est rate, a mixture of debt and 
equity financing produces a total 
real cost of capital of less than 
8%. 


Many corporate executives will, 
no doubt, be highly skeptical that 
their real cost of capital could be 
8% or less. Their disbelief prob- 
ably comes from making one of 
two conceptual errors, perhaps 
both. First, executives often 
attempt to estimate their current 
cost of capital by looking at their 
accounting return on investment 
-that is, the net income divided 
by the net invested capital—of 
their divisions or corporations. 
For many companies this figure 
can be in the 15% to 25% range. 


Getting the numbers right 


There are several reasons, how- 
ever, why an accounting ROI is a 
poor estimate of a company’s 
real cost of capital. The account- 
ing ROI figure is distorted by 
financial accounting conven- 
tions such as depreciation 
method and a variety of capitali- 
zation and expense decisions. 
The ROI figure is also distorted 
by management's failure to 
adjust both the net income and 
the invested capital figures for 
the effects of inflation, an omis- 
sion that biases the accounting 
ROI well above the company’s 
actual real return on investment. 


The second conceptual error 
that makes an 8% real cost of 
Capital sound too low is implicitly 
to compare it with today's mar- 
ket interest rates and returns on 
common stocks. These rates 
incorporate expectations of cur- 
rent and future inflation, but the 
8.5% historical return on com- 
mon stocks and the less than 
2% return on fixed-income secu- 
rities are rea/ returns, after the 
effects of inflation have been 
netted out. 


Now it is possible, of course, to 
do a DCF analysis by using 
nominal market returns as a way 
of estimating a company's cost 
of capital. In fact, this may even 
be desirable when you are doing 
an after-tax cash flow analysis 
since one of the important cash 
flows being discounted is the 
nominal tax depreciation shieid 
from new investments. | have, 
however, seen many a company 
go seriously wrong by using a 
nominal discount rate (say in 
excess of 15%) while it was 
assuming level cash flows over 
the life of their investments. 


Consider, for example, the data 
in Table B, which is excerpted 
from an actual capital authoriza- 
tion request. Notice that all the 
cash flows during the ten years 
of the project's expected life are 
expressed in 1977 dollars, even 
though the company used a 
20% discount rate on the cash 
flows of the several investment 
alternatives. This assumption of 
a 20% cost of capital most likely 
arose from a prior assumption of 
a real cost of capital of about 
10% and an expected inflation 











Table A Annual return series 
1926-1984 
Mean annual 
ms 

Series 1926-1984 1950-1984 1975-1984 
Common 11.7% 12.8% 14.7 % 
stocks 
Long-term 47 45 8.4 
corporate 

s 
U.S. Treasury 3.4 5.1 “9.0 
bills 
Inflation (CPI) 3.2 4.4 7.4 
Real annual 
returns 
net of inflation 
Series 1926-1984 1950-1984 1975-1984 
Common 8.5% 8.4% 7.3% 
stocks 
Long-term 1.5 0.1 1.0 
corporate 
bonds x 
U.S. Treasury 0.2 0.6 1.6 
bills 





rate of 10% per year. But if it be- 
lieved that inflation would aver- 
age 10% annually over the life of 
the project, the company should 
also have raised the assumed 
selling price and the unit costs of 
labor, material, and overhead by 
their expected price increases 
over the life of the project. 


It is inconsistent to assume a 
high rate of inflation for the inter- 
est rate used in a DCF calcula- 
tion but a zero rate of price 
change when you are estimating 
future net cash flows from an 
investment. Naturally, this incon- 
sistency —using double-digit dis- 
count rates but level cash flows — 
biases the analysis toward the 
rejection of new investments, 
especially those yielding benefits 
five to ten years into the future. 
Compounding excessively high 
interest rates will place a low 
value on cash flows in these later 


years: a 20% interest rate, for ex- 
ample, discounts $1.00 to $.40 

in five years and to $.16 in ten 
years. If companies use dis- 
count rates derived from current 
market rates of return, then they 
must also estimate rates of 

price and cost changes for all 
future cash flows. 
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Part Il 
Measuring alternatives 


Look again at the capital authori- 
zation request in Table 8. The 
cash flows from alternative 1 
assume a constant level of sales 
during the next ten years; the 
cash flows from alternative 5 
show a somewhat higher level of 
sales based on a small increase 
in market share. The difference 
in sales revenue as currently 
projected, however, is not all that 
great. Only if managers antici- 
pate a steady decrease in mar- 
ket share and sales revenue for 
alternative 1, a decrease occa- 
sioned by domestic or interna- 
tional competitors adopting the 
new production technology, 
would alternative 5 show a 
major improvement over the 
status quo. 


Obviously, not all investments in 
new process technology are 
investments that should be 
made. Even if competitors adopt 
new technology and profits 
erode over time, a company may 
still find that the benefits from 
investing would not compensate 
for its costs. But either way, the 
company should rest its decision 
on a correct reading of what is 
likely to happen to cash flows 
when it rejects a new technology 
investment. 


Example of a 


capital authorization request* 


$6,404 $6,404 


Rebulld present machines 


1978 1979 1980 


en nnn EEE 
Labor 168 168 168 168 168 bine 168 
A ee ee 
Material 312 312 312 312 312 san 312 
Overhead 1,557 1,557 1,557 1,557 1,557 1,557 


$7,060 $7,413 


$7,784 








Labor 167 154 148 152 152 152 
Material 312 328 344 361 380 380 
Overhead 1,557 1,390 1,423 1,423 ne ” 4,423 


1,440 


"ae from Robert S. Kaplan ard 
ham, Wilmington Tap and Die, 


Gace 12 


a of (Boston: Harvard Business 


Part Ill 
Piecemeal investment 


Each year, a company or a divi- 
sion may undertake a series of 
small improvements in its pro- 
duction process -—to alleviate 
bottlenecks, to add capacity 
where needed, or to introduce 
islands of automation based on 
immediate and easily quantified 
labor savings. Each of these 
projects, taken by itself, may 
have a positive net present 
value. By investing on a piece- 
meal basis, however, the com- 
pany or division will never get 
the full benefit of completely 
redesigning and rebuilding its 
plant. Yet the pressures to go 
forward on a piecemeal basis 
are nearly irresistible. At any 
point in time, there are many 
annual, incremental projects 
scattered about from which the 
investment has yet to be recov- 
ered. Thus, were management 
to scrap the plant, its past incre- 
mental investments would be 
shown to be incorrect. 


One alternative to this piece- 
meal approach is to forecast the 
remaining technological life of 
the plant and then to enforce a 
policy of accepting no process 
improvements that will not be 
repaid within this period. Manag- 
ers can treat the money that oth- 
erwise would have been invest- 
ed as if it accrued interest at the 
company’s cost of capital. At the 
end of the specified period, they 
could abandon the old facility 
and build a new one with the 
latest relevant technology. 


Although none of the usual in- 
cremental process investments 
may have been incorrect, the col- 
lection of incremental decisions 
could have a lower net present 
value than the alternative of de- 
ferring most investment during a 
terminal period, earning interest 
on the unexpended funds, and 
then replacing the plant. Again, 
the failure to evaluate such glob- 
alinvestment is not a limitation of 


DCF analysis. It is a failure of not 
applying DCF analysis to all the 
feasible alternatives to annual, in- 
cremental investment proposals. 


*Roger G. Ibbotson and Rex A. Sinquetield. 


Stocks, Bonds, Bills and inflation: 
The Past and the Future 
(Charlottesville, Va.: 

Financial Analysts Research 
Foundation, 1982). 

The author has updated this ang for 
returns earned during 1982-1984 


This estimate should be adjusted up or 
down, depending on whether the project's 
risk is above or below the risk of the aver- 
age project in the market. A detailed dis- 
cussion of appropriate risk adjustments is 
beyond the scope ol this article. Good 
treatments can be found in David W. Mul- 
lins, Jr., “Does the Capital Asset Pricing 
Model Work?” HBR January-February 
1982. p. 105. and in chap. 7-9 in Richard 
Brealey and Stewart Myers, Principies of 
Corporate Finance. 2d ed. (New York: 
McGraw-Hill, 1984), 
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LAST NAME: 2 


PARTI (10 Points) —— OL H 


L If each furnace produced required a hose that costs $16, and 5000 furnaces are 
produced for the month, the $80,000 total cost for the month is considered to be 


a direct fixed cost L 

. a direct variable cost 

a period cost 

an indirect variable cost 

an indirect fixed cost k 


K p.n 9 





2. For which of the following products or services would you most likely use 
process costing? 


Custom-built houses 

. Boeing 767 jet aircraft 
20-inch television sets 
Consulting assignments 
Designer evening gowns 


epogp 


3: A factor used to systematically link an indirect cost to a cost object is called: 


a. acost pool 
b. a cost allocation base 
c. a cost tracer 
d. a cost burden 
e. a cost accumulation R 
4. Direct manufacturing costs total $70,000, conversion costs total $50,000, and 


indirect manufacturing costs total $90 per machine hour. If 300 machine hours were used, 
what is the total manufacturing cost? 


. $50,000 
. $74,000 
. $77,000 
. $93,000 
. $97,000 = 


Qo fj 


MA 


5. Which of the following statements about operations costing is false ? 


a. Conversion cost journal entries are analogous to manufacturing overhead 
entries in process costing. 

b. Conversion costs are allocated to WIP as units pass through the operation. 

c. Conversion Costs and Conversion Costs Allocated are closed against each 
other. 

d. Actual conversion costs are credited to the Conversion Costs account as 
they arise. l 

e. None of the above. AT 
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PARTII (17 Points) 


Murphy Inc. revealed the following information about its operations for the year 1994 


(in '000s of dollars): 


ii i s 
Direct Materials - $60; Direct Materials - $114; 
Work-in-process - $96; Finished Goods - $90. 
Finished Goods - $75. 

Sales Revenue = $ 690; . 

Materials Purchased = $ 420 

Conversion Costs = $ 495; 

Prime Costs = $ 636; 

Gross Margin = $ 105. 


spaces. Use the remainder of this page for your work. 


a) 
b) 
c) 
d) 


e) 


Required: Compute the following amounts for 1994 and provide them in the indicated 








Direct Materials Used 56L P) 
Factory Overhead Costs a A vis E 
Total Manufacturing Cote incurred | , G 6 | AA 
Cost of Goods Manufactured 6 OO & 
Cost of Goods Sold Soo 
Closing WIP Inventory 5 S f B 

DM WIP FG 

60] %6 ~s HK] 600 75 | ses 
4. A© 366 600 

270 

I| 

4 Aas qo 





(Piva) BSF 


TDM usep- 366, Peme ns < 636 > DL- 6360 366= AFo. 


DLA CCS HAS 5 Fok= 44562270- AAS- 
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PART II (7 points) 

Straka Engineering is bidding on a prospective contract to build submarines for the 
Department of Defense. “Straka estimates that completing the contract would involve direct 
labor costs of $70,000, direct material costs of $100,000, and other difect costs of $10,000. 
Straka generally uses a 250% markup rate on all direct costs for bidding, but, given the 
increased competition among contractors since the end of the Cold War, decides to reduce its 
bid by $60,000. Straka's budgeted overhead rate is 250% of direct labor costs. 

Required : 


1. (3 points) What is Straka's budgeted revenue from the submarine contract? | 
ToTAL Direct Costs TOK+ IMPK+IOK= ISO < 
.. USvAL Paice = (Igo Kir aro) = Usd k pen 
© BDOT Rey = USUAL PRICE © BID REDUCTION 


= sok ty (6 E A 


-an 


2. (4 points) How much does Straka expect to add to its net income if it wins the bid? (2 ) 
ERP. ST = | $o K (DIRECT) + 490 K)(ase L) /Tnnge- 


Q E+ PE Ke wi g 
-EKP Isc. BDGTD Rev Exp cast 
SNG K&Y SX" E 


= 35 ood OS) 


\) 
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PART IV UZ points) 


Hawgood manufactures automobile radios. Processing is generally initiated only when 
an order is received, and materials are purchased under a just-in-time system only as needed. 
For October, there were no beginning inventories of any kind. The following information is 
given for the month of October: ` 


Standard materials cost per unit - $40 
Standard conversion cost per unit - $32 
Units produced - 5,800 
Number of finished units sold - 5,600 


Hawgood uses backflush costing with two trigger points - purchase of materials and sale of 
finished goods; overapplied or underapplied conversion costs are written off at the end of each 
month. Assume that standard costs and actual costs were the same with respect to both 
materials and conversion costs in October. 


Required: 1. (10 points) Record journal entries for Hawgood's activities in October. 


\: Materials purchase Lrventory Ale 3a K (S seli 4s) 
Alp Aa K 
Y-a Sale of goeds : Coas 03, aco 
c Linventory Ale AR COCO 
COA 179,a90 
(as Aetos CC? Cone Gets RE pan 
\Javtous Îles- ISS b00 7 
em Re cones l'aion: CCA 179, RCo 
Cogs 6,400 
Cony Cost 15 5,6co 


2. (2 points) What costs are represented in the ending balance of the inventory account? 


Taventory Ak has 4 3,000 bolor e qt the end, 
ap mien ha QOD vnsdd units yoluod ot Eher 


EN ETE a SAL B E à Fea NA. 8 Nia Â G eR 
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PART V (15 points) 

Robitaille Manufacturing Co. makes customized vans. Robitaille employs a normal 
job-order system (with overhead applied using direct labor hours) and writes off under- or 
over-applied overhead to cost of goods sold each month. Robitaille started the month with no 
inventories at all. During the month, work was started on three vans, Vans 1,2, and 3. The 
following information is given: 


(a) Estimated manufacturing overhead for January 1994: $30,000 


(b) Estimated direct-labor hours to be worked January 1994: 5,000 hours 


(c) Materials purchased during January 1994: $400,000 
(d) Materials placed into production in January 1994: 

Van 1: $100,000 

Van 2: $ 50,000 

Van 3: $ 75.000 $225,000 
(e) Direct labor hours worked in January 1994: 

Van 1: 1,800 hours 

Van 2: 2,400 hours 

Van 3: 1.800 hours 6,000 hours 
(f) Actual manufacturing overhead incurred: $37,500 
(g) Actual direct labor rate per hour: $10 


(h) Van 1 was completed and transferred to finished goods but not sold at the end of 
the month. 


(i) Van 2 was completed and sold during January 1994. 
(j) Van 3 was not finished at the end of the month. 
Required : 
1. (2 points) What is the value of the direct materials inventory on January 31, 1994? 


Mats purchored cœ Mats wed G. 
= LO KG QaS k = S cd 
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2. (3 points) Compute the overhead rate for January. YY 
OVA rote - Estd ovhd s # 30K yé : 
Forti bite «Se pt j ee | 
NO Ò 
3. (4 points) What is the value of the WIP inventory on January 31, 1994? | 
On\y Lacomplete job 5 Van 3- o 
Cost : Mateyvials = 75,020 . an 


DL = (1,80 ka) (Hl 10)> 18,00" 
aud. LRS lag bh): IRE = 


Jo 2 So 











4. (6 points) What is the cost of goods sold for January 1994? 


On\y govd» Qd w Van Q: al 
Gat : Matkavieds i cos A) 
DL = (AYO ha) 10) = Rl, CoD - 
NN (2,400 JA b)= T U 





$8, Leo 
Add Underapphied Gup: hend : (3) 
Achal 237,5 00 ae 
Applied _ 240 > | 
| Z §4 Q CO 
($000 RG gla e 


ie COT as ESB 
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PART VI (19 points) 

The McEachern Company manufactures trophies in two departments. The trophies are 
stamped in Department A and immediately transferred and put into production for finishing in 
Department B. As of February 1, 1994, there were 4,000 units in openifig inventory in 
Department B. The costs added in January to these units included Transferred-In Costs of 


$18,400, Direct Materials costs of $ 12,800 (representing 80% completion), and Conversion 
costs of $3,200 (40% complete). 


In February, a further 58,000 units were transferred in from Department A at a cost of 
$284,200. As of February 28, 1994, there were 2,000 units still in process in Department B. 
These were 50% complete with respect to Direct Materials and 30% complete with respect to 
Conversion Costs. 


The total costs incurred in Department B during February included Direct Materials 
costs of $ 231,200 and Conversion Costs of $ 118,000. 


Required: 
a. (3 points) On how many units was work both started and completed in Department 2 
during February ? 


Units compleled: SB KW AK 9 ak= 60 k—{2) 


Uns Started 2 Complered = bok D 4K i) 
= R E 


—— 





b. (6 points) If McEachern uses the FIFO method of accounting for inventory, compute the | 
equivalent units of production in Department 2 for the relevant inputs. 


| Wokk To Finsa Unns STARTED 


o? WIP L OME 
TRANSFEREE- IN 
ST 


Direct Martens i i 


Ce A, 4o 7 
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c. (10 points) Under the FIFO method, compute the cost of goods completed and 
transferred out of Department 2, and the cost of units in ending WIP, for February. 





qa ER ie. 
Cortest Css ABRO AD)O “+ NB 
EV D$ CoD 57,60 5 46 


Cost Pen co Ewa 





| Cost € of unis ComPlevep d T/ UNITS COMPLETED unas ComPlerep d T/ Tis? | 


ms IN OP WIP: of BAL- 34,400, 
Ae wg IN of bo un H an rT 


Bi ms 
Cost 72 FINISK UNE 7 > Got 
pez / 
5 ba He? 


Buse k UNITS START@ 4 OMID: 





(2) (BE (4.9 rard PAR 
7 © Tota ST = 652,800 


COST OF UNS IN END on De E R a o po BOU 
o. a fa 1, oop 20 
| DM 7 AAD > KPD: 

aag I 


CE 
Cee L $, 000 
——— 
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PART VII (20 points) 


The Sandstrom Company produces a single product. The company maintains an 
operations costing accounting system. The production process consists of three basic 
operations. In the first operation, raw material Alpha is stamped. TA, the second operation, 
this is assembled with a second raw material, Beta. The resulting product is finished in the 
final operation using a third material, Gamma. 


Consulting studies have indicated that of the total time in direct labor hours to complete 
a finished unit, the stamping operation requires 40%, the assembly 50% and the finishing 


10%. Factory overhead costs follow this same pattern as direct labor costs. 


The following data are available as of February 1994 (the first month of operation): 


Material Alpha purchased $ 38,000 
Material Beta purchased (12,000 pounds) $ 12,000 
Material Gamma used $ 600 
Total Conversion costs incurred $ 30,000 
Ending inventory - Alpha $ 2,300 
Ending inventory - Beta $ 5,000 
Units of product completed and transferred 12,000 


Inventory in process at the end of the month: 
Units stamped but not assembled 
Units assembled but not finished 


3,000 
2,000 






Required: 
a. (4 points) Compute the cost per equivalent unit with espect to conversion costs for the 
Sandstrom Company as a whole. 


E < FEE (3K)(0-4) + aKO 


. 62—@ 


cf. & Bere 
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b. (6 points) Compute the cost per equivalent unit with respect to each of the three materials 
- Alpha, Beta and Gamma. 


(28K 0 a3) ^ Feo 
Ac PAA: © aks 3k+ 8), TP T) 


AN, j = = /), OOO = ES 
BEM: CREE TS a "T OSC 


IL OSD 





. d = 4 O-OS 
GIA iak 


K K 1, 
| (5) LU 


c. (3 points) What is the Cost of goods completed and transferred for Sandstrom Co.? 
Cost | ST SF IAK UNI K UNITS: 


i HATES Da (a+ 050+ 0-08) = 3], FO 


- (Rk) ($X i aT 
J OO 








d. (3 points) What is the Cost of goods stamped but not assembled? 


Cost oF Bk UNIS AT END of JST OPELATION: 


ea 


ine MATLS- (3K)C# 2:1) = 6300 (omy ALPHA ) 


RLE = (2k) 0-4) B D.S 
B TO ° 


e. (4 points) What is the Cost of goods assembled but not finished? 


Cost OF AK UNITS AT END oF AND oPELAN OW 
(J MNs- (Klaro = ao C P 
CC- (AK) ENA 3600 
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LAST NAME: 2 


PARTI (12 Points) 


1. Combined Products has on hand some obsolete inventory that cost $ 50,000 and 
has a disposal value of $ 30,000. The inventory could be sold for $ 55,000 if reworked at an 


additional cost of $ 18,000. The incremental effect on operating Kir 9 a decision to 
rework the inventory would be: ei 


. a decrease of $ 3,000 

. a decrease of $ 7,000 

an increase of $ 5,000 

an increase of $ 7,000 

. an increase of $ 17,000 D 


ano 


2. The allocation of variable costs of service departments should be determined by 


multiplying budgeted units of usage by budgeted variable cost per unit. 
multiplying budgeted units of usage by actual variable cost per unit. 
multiplying actual units of usage by actual variable cost per unit. 
multiplying actual units of usage by budgeted variable cost per unit. 
multiplying budgeted units of usage by actual total cost per unit. 


D 


PBS Gee 


3. A company produces and sells two products - J and K - which have respective 
contribution margins of $4 and $6 per unit. Fixed costs are $70,000. If the planned sales mix 
is 2 units of J for each unit of K, the breakeven point involves: 


CU 
|O0 units of J and 


5; 000 units of K. 


4. (3 points) Ifa product's selling price and unit variable cost both increase 10%, and 
fixed costs do not change, then 


the unit contribution margin increases and the contribution margin ratio is unchanged 
both the unit contribution margin and the contribution margin ratio decrease 
both the unit contribution margin and the contribution margin ratio are unchanged 


the unit contribution margin increases and the contribution margin ratio decreases 
none of the above 


PRO of 


5. (3 points) Departments X and Y use a common facility whose fixed costs of 
operation are $100,000. If X alone used the facility, the facility's fixed costs would be 
$75,000. The service provided by the facility to X can be purchased externally for a fixed 
payment of $120,000, plus variable costs. Similarly, Department Y can buy the facility's 
services externally for a lump sum of $80,000, plus variable costs. Under the Stand-Alone 
Cost Allocation Method, how much in common costs would be allocated to Department X? 


$25,000 
$40,000 
$60,000 
$75,000 


- $80,000 i. 


pao op 
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PART II (7 Points) 


For the month of June, Wregget Corporation projected sales of $ 250,000, variable 
costs of $ 100,000, fixed costs of $ 100,000 and after-tax income of $ 32,500. 
Z 
Required: a. (2 Points) What is the tax rate faced by Wregget Corporation? 


PRee-Thx |Ncome- SO K -> 


TAK RATE- Sok- 32,55 Gs 
SOK 


Sd 


2. (5 Points) What is the amount of sales (in dollars) needed in June to achieve a revised 
after-tax income target of $ 42,250 ? 


PRe-Tax TARGET = es e SPAIN an o (L. 


CMR: IPE - X-T 
T ADK S 


PARUE > le 
_ WEsiRe aies L = Ga D 


= |O K+ 68,000 


AM siete 


GOO ° 
L 
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PART III (12 Points) 


The following information relates to Andrusak Co. , Which processes a main product 
and a by-product from a common process: 


Total manufacturing costs of main product and byproduct L $ 33,000 


Total sales of main product -$ 37,500 
Estimated net realizable value of byproduct produced 
(including ending inventory of byproduct) -$ 3,000 


The ending inventory of the main product constitutes 25% of its production volume. 
The ending inventory of the byproduct constitutes 10% of its production volume. 
There are no beginning inventories. 


Andrusak treats byproduct revenue as a reduction of manufacturing costs. 


Required: a. (9 points) If Andrusak recognizes byproducts when sold, what is the 
firm's gross margin ? What are the ending inventories of the main product and byproduct? 


Sales of Masa Product = 37,50 - 


COGS Total NR ast = 33m Lae) 
E By ovecluck Keene © RIS 


Tool Net wst = 30,200 ——~ 
Sine TKL of morn P War AEA, © 
CO4s = (EA 22,7a5 — 
GM- Sl Qa, aS (1) 
"lI TDS 


End |. lav: Moin = (2 7-) (20,300) VSS — L 
Dy Gudu = Ge: e D 











b. (3 points) If Andrusak recognizes byproducts when produced, what is the gross margin ? 
New IS Ra, IASC Fed by pad Inv | 
Ra, Pas & 300. Qayas — & 
QM- 3750 & 2A, 42S 
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PART IV__(18 Points) 
The following data are from the records of Young Company: 


Factory Service Production 
' Departments 
À BE YS Y 
Budgeted factory overhead before 
allocation (in '000 $) - 560 744 483 320 260 
Estimated hours of service provided to 
other departments by: Dept. A —- 100 200 400 300 
Dept. B 150 -— 100 350 350 
Dept. C ---- 100 -~ 600 300 


. Required: a. (4 points) Use the direct method to compute the service department costs 
allocated to the production departments. 


Buda. shd 220 26o 
0- DU sals A (Sto oœ 4:3) 320 me 


G) — Plrcae B un = 1) 33 m 
ek, GIS > 21) SN 


rr 


1.52 4 


— 


b. (3 points) Based on your answer to (a), how much overhead would be allocated 
that spends 100 hours in Dept. X, if X's budgeted allocation base is 26,680 machi 


E ah- Bh Mhd 1334 K 
kS ZA bae ` 2668D- MuR 


Allocakd cost - (Se) (lo) aes 


job 
hours ? 
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c. (5S points) Write down the equations to determine the reciprocated costs of A, B and C. 
(You don't have to compute the reciprocated costs themselves) 


(U —A: stot 2B 


(BB Wht bATEES 
D —C= DSL L 2 


te 
L 


d. (6points) Use the step-down method to compute the budgeted factory overhead allocated 
to the production departments. 


D. Gives 2203» B2C 


lo 
B: Gives £ -oal b ALC 
a g 
C: Gries fo? odo Te A E 


C Allot `n odu AD 


© ST gs Z 


— 


© 


Jo Wk 4B 320 S 
: Na Aa 

bd l (S60 5G RA Lenn 
Allocate K 9 = wo sas cyy 4B 


A(x (so) Im 9 
Pati B( 80 32.4) 2 tas = nm aan 
boot c (bas œ 2:1) (ors) 46333 23/67 


13572 PANT 
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PART V__(20 poin 


Tubbo Manufacturing Co. buys zeon for $ 0.80 a gallon. At the end of processing in 
Department 1, zeon splits off into Products A, B and C. Product A is sold at the split-off 
point. Products B and C must be processed further before they can be sold; Product B is 
processed in Department 2 and Product C is processed in Department 3. Following is a 
summary of costs and other related data for the year ended June 30, 1994: 


Department 
1 2 3 
Cost of zeon $ 96,000 $ -0- $ -0- 
Direct Labor 14,000 45,000 65,000 
Manufacturing Overhead — 10,000 21,000 49,000 
Total $ 120.000 66.000 114.000 
Products 
A B c 
Gallons Sold 20,000 30,000 45,000 
Gallons on hand at 
June 30, 1994 10,000 ----- 15,000 
Sales $ 30,000 _ $96,000 $ 141,750 


All gallons on hand at June 30, 1994 were fully processed. There were no opening inventories 
of any kind. There was also no zeon on hand at June 30, 1994. 


Required: 1. (2 points) What is the joint cost to be allocated to the three products ? 


¢ jao K @ 


2. (3 points) If the sales value at split-off method were to be used to allocate joint costs, 
what value would you use.for Product A 7 4 


tuk, ach 


nB K 


3. (4 points) Compute the estimated net realizable value for the three products. 








©) 


$ 
= GS 600: 


Cf — A= # Ge C 


LU 


r 6 4 EEE GE <n if 
q 


G ——Ce= (o) 60k © HK Ke ISR: 


USK 
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4. (4points) If the estimated net realizable value method were used, compute the cost of 
Product B sold during the year ended June 30, 1994. 


D Sepe ast= 66 K A 
ip Ost = (ho k)( FR) 2 





+5 








5. (3 points) If the estimated net realizable value method were used, compute the cost of 
ending inventory for Product A. 


p =_= phle Cost = 


O —— Joint ast = Udo 75 C k EK 


Cost of ead inv = 





6. (4 points) If the constant gross margin percentage method were used to allocate joint 
costs, what is the gross margin percentage you would charge to each product ? 


(aM - ENRV g T ENRV, + ENE. ©) a ash 


> ek ty hof- Go k) 





Final Sales: USk+ 96K t IST L 
330 KD 





© 
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PART VI (18 points) 

Marty Industries, which manufactures and sells summer lotions and insect repellents, is 
planning to diversify by introducing a new winter product. The product (called Chap-Off) is a 
lip balm that will be sold ina lipstick-type tube. The product will be sold to wholesalers in 
boxes of 24 tubes for $8 per box. Because of available Capacity, no additional fixed overhead 
costs will be incurred to produce the product. However, a $90,000 charge for fixed overhead 


will be absorbed by the product to "allocate a fair share" of the company's present fixed 
overhead costs to the new product. 


Using the estimated sales and production of 100,000 boxes of Chap-Off as the expected 
volume, the accounting department has developed the following costs per box: 


Direct material $3.60 
Direct labor 2.00 
Total manufacturing overhead 1.40 

Total cost $7.00 


Å 


The costs above include costs for producing both the lip balm and the tube into which the lip 
balm is to be placed. 


As an alternative to making the tubes, Marty has approached a cosmetics manufacturer 
to discuss the possibility of purchasing the tubes for Chap-Off. The purchase price of the 
empty tubes from the cosrnetics manufacturer would be $1.35 per box of 24 tubes. If Marty 
accepts the purchase proposal, it is predicted that direct labor and variable overhead costs per 
box of Chap-Off would be reduced by 10 percent, and that direct materials costs would be 
reduced by 25 percent. 


Required: 1. (7 points) Should the company make or buy the tubes? BL aie L 
O a 


VAR: OVHD PER Box = l ġo @) 10,50 (os 
100,00 = s 


TOTAL VC of PRopn = 2 bo + a-m o0 =[6 10) Pee Bax 


ve Pe Box oF PUR CHASING .” l hie 3 
DM = (34) (0-78)2 270 DENE i 

DL > (aofo 15D 

VoK = (oso) (gol y= ii © 


“TUBES 620, Pea Rox. 
A 





v- MAKE Cice $0.20 pe Box Creamer. 


TL 
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2. (3 points) What would be the maximum purchase price for the tubes that would be 
acceptable to Marty Industries? 





‘70+ | 8D + ogs + TYRE PRICE—_(9)) 


Bs, 


MAX 
> Tube PUCE: |. Is PS Box. 


3. (4points) Instead of sales of 100,000 boxes, revised estimates show sales volume at 

120,000 boxes. At this new volume, additional equipment must be acquired to manufacture 

the tubes. The annual rental rate for the new equipment is $40,000. Assuming that the 

outside supplier will not accept an order for less than 100,000 boxes, should Marty Industries D 
make or buy the tubes? l- 


ge 
Cost oF MAKING: (Qo k)(6-Jo)+ bo K = 778 E 


COST oF Boya: (12 K) (6:30): = Ek A 


Boy AS IT Saves Jb kK PER YR 


Le: 


4. (4 points) Refer to the data in part (3). Assume that the outside supplier will accept an 
order of any size for the tubes at $1.35 per box. How, if at all, would this change your 
answer? 


-Skoucd MAKE IES C UNITS AnD Buy 20 K UHI: 

ToTAL erT (oo €) (élo) + (ao kK) (6-39) 

= 730 K, 

Wick IS Gereg mean Erme oF THE 
ALTERNATIVES Fon Prr (3). 
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PART VII (13 points) 
Stevens Machine Co. operated at its break-even sales volume of $2,250,000 during 
1994, a year in which it incurred fixed costs of $900,000. For 1995, Stevens is considering 
eliminating some specialized machinery. This will reduce fixed costs $y, $200,000 annually. 


Doing so will, however, reduce the quality of the product and lead Stevens to cut unit selling 
prices by 10%. Stevens does not expect any change in the number of units sold. 


_ Required: 
a. (3 points) What is the total contribution margin made by Stevens in 1994? 


BREAK- Even > Tora Cunen- MRa = Fixe GSTS 


Con Bn: Mator (408,070) 
h 2 


b. (7 points) What would be the breakeven sales level if the machi iminated? (1) 
` CURRENT VC < d, ASU co Cs FO, 5H = b, a S a 
Py lo}. X SAME Ə New SALE ¥ - (10 L (2 25) 
R CASTE - 
NEw T < |, 380,909 z i 
= NEw cmR= lehel 


New B-E - N@EC -( TE Eis A.T oe: 
NEw ame AN Vs 






points) Should the company eliminate the machinery? Why or why not? 


By Doin Mep. Trey RER - puen Next Teng. 

By TUMINATING MAANGI, They ov HAVE SME 

oF ASK ME THEY NEM Aak P 
Le Even, ie, TREY bse Money ` 


ES 
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Accounting 102 
Spring 1995 
Final Examination - Prof. Rajan 


INSTRUCTIONS Â 

ks Check to see that you have a total of 11 pages, including this one. 

2 This is a closed book, closed notes exam. All books and other materials must be 
placed on the floor before the exam begins. 

3: Calculators are permitted. 
No questions will be answered during the exam. If you think a question is ambiguous, 
read it again, carefully. If you still feel some assumption is necessary, state an 
appropriate assumption explicitly and continue. 

5. The exam ends in two hours. 

6. Print your full name on this cover and your last name in the top right hand corner of 
each exam page. 
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PARTI (12 Points) 


1. Clemon Company has budgeted the following unit sales for the second quarter of 
1995: April - 7,000; May - 12,000; and June - 10,500. Clemon's policy is to maintain an 
ending inventory of 8 percent of sales of the following month. Total units to be produced in 
April are: 


6,600 
7,000 
7,400 
. 7,960 
None of the above 
E 


papp 


2. Tsay Electronics is considering buying an automated soldering machine which 
costs $500,000. It requires working capital of $50,000, which will be recovered at the end of 
the project's life of five years. Annual cash savings are anticipated to be $206,000. The 
machine is depreciated on a straight-line basis, and has a terminal salvage value of $20,000. 


a) The average annual accounting income from the project is: $ llo oor 


b) When computing the accrual accounting rate of return based on initial 
investment, the "initial investment” value you would use is: 


5 59000 


b) When computing the accrual accounting rate of return based on average 
investment, the "average investment" value you would use is: 


; 000 
$ Slo 


3. Trinity Bookstores budgeted direct labor costs of $ 240,000 for a 6,000-unit level. 
Actual cost was $ 190,000 for a 5,000-unit level. These data indicate a 


. $10,000 Unfavorable Sales Volume Variance. 

. $50,000 Favorable Static Budget Variance. 

$10,000 Unfavorable Sales Volume Variance. 

. $10,000 Unfavorable Flexible Budget Variance. 

$10,000 Favorable Production Volume Variance. B 


n B n g b 
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PARTII (10 Points) 


The Toccoa Division of National Products is planning its 1994 operating budget. 
Average operating assets of $ 3,000,000 will be used during the year and unit selling prices 
are expected to average $95 each. Variable costs of the division are budgeted at $40 per unit, 
while fixed costs are set at $500,000. The company's required rate of return is 18 percent, 
and the company has a budgeted ROI of 20 percent. 


Required: 1. (5 points) What is the division's budgeted volume for 1994 7 


Lel X= budgeded velme: 





X (95-40) - 590,9P ^ dE 
(G loo 
Z 000 00 


> 55x- 50,007 600,000 
D) GS LS = |, oe 
J R= xo po 


2. (5 points) The division manager receives a bonus’ of 25 percent of the residual income. 
What is his anticipated bonus for 1994 ? 


Expected RI- 2000 (95-49) 6 500 oc H RIR e 
= 60 00 


CS Expected bon vE = (2s 1.) (60,008) = | S, oud: 
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PARTII (13 Points) 
The Pittsburgh Pens Company is considering buying a special purpose machine for 
$125,000. The machine has a useful life of 8 years, and can be disposed of for $10,000 after 
that time. If the machine were sold after just one year of use, it would fetch $84,000; its 


disposal price after each subsequent year is reduced by $12,000. The company, which has a 
required rate of return of 9%, anticipates annual cash savings of $35,000 due to the machine. 


The following information may assist you in some of the computations required below. 


Present Value of $1 at 9% at the end of: 
Year 1 - 0.92 Year2 - 0.84 Year 3 - 0.77 Year 4 - 0.71 
Year 5 - 0.65 Year 6 - 0.60 Year 7 - 0.55 Year 8 - 0.50 


Present Value of an Annuity of $1 at 9% for 8 years - 5.54 


Required: Compute the following items (rounded off to two decimal points), and provide the 
solutions in the spaces provided. Use the rest of the page for your computations. 


ao a) —¢3-Points)——Bailout Payback Period. | -xé Years 
b) (3 Points) Payback Period 3: ST Years 
c) (3 Points) Breakeven Time lS | Years 


d) (4 Points) Lowest level of annual cash savings such that the 4) | L LO K [S 
firm would still accept the project (using NPV) $ L 


E Asut OF 34262 Gwe 4 point | 
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PART IV (21 points) 


Raiborn Co., which makes chicken peelers, uses a standard absorption costing system. 


It applies overhead using direct labor hours as the application base. The following information 


pertains to Raiborn's operations in 1994, its first year of operation: 1. 
Static Budget Units 40,000 

Units Produced 42,000 

Budgeted Fixed Overhead $ 160,000 

Budgeted Variable Overhead $ 238,000 

Actual Fixed Overhead $ 159,120 

Actual Variable Overhead $ 248,880 

Direct Material Direct Lat 

Standard inputs per peeler 5 pounds 0.50 hours 
Standard price of inputs $ 1.65 per pound $ 14 per hour 
Input quantities used 204,000 pounds 21,400 hours 
Incurred costs $ 377,400 $ 280,000 


Required: 


_ Raiborn had 3,000 pounds of direct materials in inventory on December 31, 1994. 


Compute the following items and indicate your answers in the spaces provided. 


For each variance, indicate whether it is favorable (F) or unfavorable (U). 
Use the following page for your computations. 


a) 


b) 


c) 


d) 


e) 


S) 


(3 Points) Materials Price Variance 


s 41,400 L 


(R Answer of GO o U Fivé A PANTS) 


(3 Points) Materials Usage Variance 


(3 Points) Direct Labor Efficiency Variance 


(3 Points) Variable Overhead Spending Variance 


(3 Points) Variable Overhead Applied 


(3 Points) Fixed Overhead Flexible Budget Variance 


$ 49400 F 


s _5 600 U 
s 5200F 
p SES 
, _$,Bt0 F 

Fook 


(3 Points) Fixed Overhead Production Volume Variance $ 
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PART V (24 points) 


Janus Corporation has several operating divisions which are run as profit centers. The 
Hi-Fi division manufactures and sells speakers. Its budgeted income statement for 1995, at an 


anticipated sale level of 20,000 units, is given below. Z. 
Per Unit Total ('000) 
Sales Revenue $300 $6,000 
Manufacturing Costs 
Woofer 80 1,600 
Other Variable Costs 70 1,400 
Fixed Costs _40 800 
Total Manufcg Costs 190 3,800 
Gross Margin 110 2.200 
- Marketing Costs: 
Variable 15 300 
Fixed Marketing 20 __ 400 
Total Mktg Costs 35 700 
Operating Income 15 1.500 


The Hi-Fi Division currently buys woofers from an outside supplier. The Woofer 
Division of Janus itself manufactures and sells 35,000 woofers to outside customers at a unit 
price of $120. The Woofer Division has the capacity to make 50,000 woofers. It has unit 
variable manufacturing costs of $50 and unit variable marketing costs of $4 per woofer. Its 
fixed manufacturing costs are $500,000. 


The Hi-Fi Division manager approaches the Woofer Division manager with a proposal 
to purchase woofers internally. The Woofer Division would incur variable manufacturing 
costs of $45 per woofer to make the woofers the Hi-Fi Division requires. Further, the Woofer 
Division would not incur any variable marketing costs if it supplied the woofers internally to 
the Hi-Fi Division. 

Required: 
L (5 points) The Hi-Fi Division proposes to buy 20,000 woofers from the Woofer 
Division at a total price of $1,200,000. Will the Woofer Division manager accept this 
proposal? 


Pei 


anla on order= (bp-ys\x ROK = t 30 K 
(= Lost eba p, So unit diverted hom aket 
Clo- gC) = Can = $ 230 K- 
lose 30k if Accept. 


So, Reject 
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2: (5 points) From the viewpoint of the company as a whole, how many woofers should 
be sold (a) to outsiders and (b) to the Hi-Fi Division? 


Iy d veth wooky fo Mn N, Jje Lhe, it cay ld 


be Acd ovlside, Company Sawe Ea ys)- > 2 | 


Hours, Gave up (la0-Y)= $ (L per eg he 
Opte k se as much Shell as poss ble 
amd FM i P poa wi th ane sro Adler - 

42, ZEK + oulsides 
ISK ingde-to HL; division: 


J; (7 points) For what range of transfer prices will the managers of the Woofer Division 
and the Hi-Fi division agree to implement the "optimal" manufacturing and selling: plan 
identified in your answer to the previous question? 


Weoler cliviston: “To Conphasize obide Gyt bit 
ohh SM wp lapan y nt rnabhy, yuod 


Te Tys ij 


Hi-Fi : Will buy nk ynally F. Tre fo fol 


. Opkmol TP e [4% 80]. 
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4. (4 points) Suppose that the Woofer Division is located in a state that imposes a 10% 
tax on income earned within its boundaries, while the Hi-Fi Division is located in a state with 
no income tax. 

Ignoring issues of incentives or coordination, what transfer price would be chosen by Janus 
Corporation to minimize tax payments for the company as a whole? kal 


(Assume that only transfer prices that are greater than or equal to unit manufacturing 


absorption costs and less than or equal to the market price of "substantially similar" woofers 
are acceptable to the taxing authorities). 


Waat E Minimize pro's A Lue fo 
At TP a Jaw ow posite ` 
KP a. ilk olo 50Y phan mho cost 
KI 


C S dT Ld oe = 4 A. 
` <D k vak 


5. (3 points) Suppose Janus Corporation announces the transfer price computed in the 
previous question to price all transfers between the Woofer Division and Hi-Fi Division. If 
each manager then acts autonomously to maximize his divisional profit, will they achieve the 
optimal production and sourcing plans identified in question 2? Why or why not? 


Ves: 


T? of 5H) Ye ra Haa Oppel 
YO nQ LS. Sp | 
9 Tox- min en ig han kr per als 
a chuet goo Co agree 


£ 
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PART YVI (20 Points) 


The vice-president for Huber Corporation has received the following income statement 
for November 1994. The statement was prepared using standard variable costing. Standard 
unit costs are held constant through each calendar year. Under- or overapplications of costs 
are written off to cost of goods sold at the end of each month. 


Sales Revenue $ 2,400,000 
(Less) Variable Standard COGS 1,200,000 
Contribution Margin 1,200,000 
(Less) Fixed Manufacturing Costs 600,000 
(Less) Fixed S,G & A Costs — 400,000 
Net Income Before Taxes 200.000 


The controller has attached the following notes to the statement: 


Í: There were no fixed manufacturing cost spending variances, and no variable cost 
variances of any kind. 


2. The unit sales price for November averaged $24. 
<A The standard unit rate for fixed manufacturing costs is determined using a normal 
monthly production of 150,000-units. 


4. Finished Goods inventory was 35,000 units on November 1, 1994, and 80,000 units 
on November 30, 1994. 


Required: 1. (3 points) How many units did the firm produce in November? 
nits sid 2 A, 400,00 jao Gr 
TH 
` L S OOO 
Uls pall = L + GOH o 3S 
= | 4S 000- 


2. (4 points) Under a standard absorption system, what would have been the firm's cost of 
goods sold at standard (i.e., prior to adjusting for variances) ? 


Fixed mtg rie = RT y & unit 


| SO, To 688 


NC r wit = |, 20,0 wm =$ )2/ unt 
I 


Abs: aw - £ Tot 


Fane «at ddd. [ld wine We 1 Gram: 
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3. (5 points) Compute the firm's production volume variance for November under a 
standard absorption system. 


Budge FOH = 600,000 - : 
Applad = ine. al: $800 
v inp. | | 
Pvy- Qo œ U 


4. (4 points) Compute the firm's net income under a standard absorption system. 


Adler Rov = A, Lyoo, OSS 


L W < |, 600,080 
(~) cogs of SHB ay gies 


CAP Payor oF 
QM TED 





Ce H xed S G,A oe 
_ a 


5. (4 points) Reconcile and explain the difference between the firm's variable-costing and 
absorption-costing figures. 


NL Is SD. Co Luger Jadar ah sorphon - 


Corer ponds 4, fod folk LS k units more 

Lat (Z edud thon SAd . 

A Hesnatvely Crd FO ny beg FO hav 
BO Bigs E= Gx p> 

CAC ont hos ty in For attached | 


ye ms S a ~*~ <a R Lue } Dag fi af 
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L Check to see that you have a total of 11 pages, including this one. 

23 This is a closed book, closed notes exam. All books and other materials must be 
placed on the floor before the exam begins. 

SB Make sure that there is at least one empty seat between you and the next student. 

4, Calculators are allowed, but alpha-numeric calculators are not permitted. 

5. No questions will be answered during the exam. If you think a question is ambiguous, 
read it again, carefully. If you still feel some assumption is necessary, state an 
appropriate assumption explicitly and continue. 

6. The exam ends in two hours. 


p Print your full name on this cover and your last name in the top right hand corner of 
each exam page. 
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‘AR’ 7 


1. (2 points) The operating statement of an appliance maker indicated $ 120,000 of 
direct labor, $ 90,000 of factory overhead, $ 45,000 advertising, $ 75 ,000 € of direct materials 
used, and $ 30,000 of sales commissions. If the total of the prime costs S listed above were 
added to the total of the conversion costs listed above, the sum would be 


$ 285,000 
$ 450,000 
$ 405,000 
. $360,000 
. None of the above 


pane gp 


= 


2. (2 points) Of the following industries, the one most likely to utilize job-order 
costing is 


. Shipbuilding 
Steel-making 
Automobile 
Chemical 
Oil Refining 


n pn sp 


3. (2 points) If power is metered to the assembly department and the cost object is 
each individual automobile assembled, the classification of power costs would be: 


variable cost and direct cost 
variable cost and indirect cost 
` fixed cost and direct cost 
fixed cost and indirect cost 
semi-fixed cost and direct cost 


AANER 


B 


4. (2 points) For a manufacturing company, an example of a period cost is: 


depreciation on plant equipment 
overtime premium paid to laborers 
factory rent 

insurance on production machinery 
none of the above 


E ae 
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5. (3 points) Of the following, which one is not a feature of Toyota's operations in 
Georgetown, Kentucky ? 


Workers are encouraged to signal defects by pulling a gord. 

Each worker has multiple jobs, including maintenance, setup and cleaning. 

Suppliers are rewarded for shipping extra parts or staying ahead of schedule. 

In order to keep batches of parts or partially-completed automobiles to a 
small number, machines stop often. 

e. None of the above 


ao BB 


foe 


6. (3 points) Ulf Corp. reported the following operating data for a year: 


Manufacturing costs incurred: $ 400,000 
Increase in inventory of WIP 30,000 
Decrease in inventory of finished goods 50,000 


The cost of goods sold for the year is: 


$ 320,000 
$ 380,000 
$ 420,000 
$ 480,000 
Cannot be determined from the information given. 


S 28 = E 


Cc 


7. (3 points) An audit firm uses a normal pricing markup on jobs that is 300% of 
direct professional labor and an overhead application rate that is 125% of direct professional 
labor. Budgeted operating income on a particular job is $ 42,000. 


The budgeted amount of direct professional labor costs on this job is: 


$ 24,000 
$ 31,500 
$ 42,000 
$ 56,000 
$ 73,500 


oP? & 2 


D 
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PARTII (6 Points) 


Kjell Company uses job-order costing. Factory overhead is applied continuously to 
production at a predetermined rate of 150 percent of direct-labor cost. Any over or 
underapplied overhead is closed to cost of goods sold at the end of the month. The following 
information is available for the month of February: (3 


1. Job 101 was the only job in process at January 31, with accumulated costs as follows: 


Direct Materials $ 4,000 
Direct Labor 2,000 
Applied Overhead 3.000 

$ 9,000 


2. Jobs 102, 103, and 104 were started during February. 


3. Total direct materials requisitions for February totaled $26,000. 
4. Total direct labor cost of $20,000 was incurred in February. 
5. Actual factory overhead was $32,000 in February. 


6. The only job still in process at February 28 was Job 104, which has been responsible for 
$2,800 in direct materials costs and $1,800 in direct labor costs so far. 


Required: Calculate the cost of goods manufactured for February. 






K 
Applied ohd 


(20k x (rel) 


pal 
Eag oy) 25A 
-— fa 
or i 
a" (2) 
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ART I (13 Poin 
Jaromir Inc. builds speakers in a two-stage process. Cabinets are produced in 
Department 1 and the electronic components are then added in Department 2. In Department 
2, Conversion Costs are applied uniformly throughout the production ‚process. In addition, 
two basic materials are used in Department 2 - Drivers are added at the, 50% stage of the 
production process and Crossovers are added at the end of the process. The following data is 
given for Department 2 for July: 
Beginning inventory - 4,000 units (at the 25% stage of the production process) 
Ending inventory  - 2,000 units (at the 80% stage of the production process) 
Transferred into process during the month - 50,000 units 


Required: a. (3 points) How many units were started and completed in Dept. 2 during July ? 
Completed = 4,0® + SQ- 2,0 = 52,000 —— O 


Stavted and Competed = Complete Gs OP Inv 
7 ah file ee 
b. ( points) If Jaromir uses the Weighted Average method of accounting for inventory, 


compute the equivalent units of production in Department 2 for all four relevant inputs. 


1 Vat Complekea Werk on ) 
aad Maask + End ing WIP 





Drivers 


C ao Ss overs 
A A 
| vans HYRA -In 
Casts 


Conversion Costs + bee N= 63,600 


ae 

U 
c. (5 points) If Jaromir uses the FIFO method of accounting for inventory, compute the 
equivalent units of production in Department 2 for all four relevant inputs. 


RQ Work done F Vas shaved wok m 
« Rate Op wir ~*~ oad completed T&A oP 


Drivers m iR + Bk œ oy = SYR 


C0 ssoves Sy K + UY K e © *52k 
Trans wed-la Qo 6 e = 
act O Lit K 2k = 50k 
Crave rsion Costs 2 K à UY K + 160 = 52,60 
X 
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PART IV__(16 points) 

K-San Department of the K-G Company uses FIFO Costing. The department had 
opening inventory of 1,000 units, which were 80% complete as to direct materials (at a cost of 
$ 1,400) and 30% complete as to conversion costs (at a cost of $ 2,250), During the year, 
11,000 units were completed and transferred out. Closing inventory was 900 units, 40% 


complete as to direct materials and 20% complete as to conversion costs. Equivalent unit 
costs for the year were $ 2 for direct materials and $ 8 for conversion costs. 


Required: 
1. (2 points) What is the number of units on which production was started during the year 7 
UL + Unit shaded = Th + EL 
OR + Units stacked = Teng + Foo 
Unie Stacted = 10,900 
2. (3 points) What is the dollar amount of direct material costs incurred during the year ? 
CU of work fy DN., 
Werk +o Kirab Op WIP = Ago 
Unys stackd 2 completed - [© 0 
WE Mm ead wip = Sb ee 
, c 2 d 
Cost pr EU = $ 2 Fale 


1. Toa cast =- (10,560) (2) = 2 21,120 - 


3. (3 points) What is the dollar amount of conversion costs incurred during the year ? 


EU of wore fr cc: 
Work ło fish op WIP = ToD 
Urs Stacled 2 completed = lo, ovo 
Wowk on gnd LP = 13D Ø 
TE 
L ©% 
pi ida 


Car pe tu-# < i 
- ` Total cat = iate) (S)- $7, 040 
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4. (5 points) What is the total cost of units completed and transferred out during the year 7 


a) ),O8D Vaits Iq Op WIP, O 


Op bal: DM Lus } 


7 


Cc. gaw @ 


+ Gs} of work o Maid, Ka 0 
(2> x 2) a 


IM ye 


(ne x E) cc S eE 


———— 36 5 
b) 10 


YU Unik Started 2 compleled: 


: a 
(10,00) (2+8) gar 


5. (3 points) What is the dollar value of the ending work-in-process inventory ? 


Matevials lott = (360) ¢2) - f 720 wv 
Cl cost = (iso) (5) = $ LUYO wo 


pet T EAR ——O 
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PART 28 poin 


The Mario Corp. uses a job-order costing system. The firm expects that total factory 
overhead for 1992 will be $ 300,000. In addition, it estimates that about 25,000 machine 
hours will be used in 1992. The following information is provided for 1992: 


t'a, 


Direct materials WIP Finished Goods 
Opening balance $ 20,000 $ 12,500 $ 11,000 
Closing balance $ 15,000 $ 22,000 $ 7,200 


During 1992, direct materials costing $ 40,000 were purchased. Mario applies overhead using 
machine hours as the application base. 


Required : 


1. The following transactions summarize Mario's activities in 1992. Record the journal entry 
for each one of them in the space provided. 


a) Factory direct labor costs incurred - $ 85,000 (17,000 hours @ $ 5 per hour). 


WIP ES 06 
C) Payroll MIN 854 


b) Factory Supervisor's Salary - $ 50,000. 
FEG . [0,00 
(vee Payroll Liability 99 


c) Raw materials placed into production. 
Ae 3) WP 4s ow 
e Makros Son 


d) Machine power charges - $ 130,000 (20,000 hours @ $ 6.50 per hour) 


Ø x. PEP G G an 
Accwnh Yoxalde | 300 


LAST NAME: 


e) Depreciation - $ 70,000 


| FOC 2000 
Cy Accumplased Deor el 





f) Salesmen's Commissions paid in cash - $ 12,250 


OD n Selling, Genl- and Abartnishorive Erp: TZ: 
Pick |L, O 


g) Application of overhead. 
WIP Zu 
b Ane œl : 
(4) FOA 


E 


Zy DOG 


h) Year-end reconciliation of overhead accounts. 


OA S 
Pj epig a 


Foc 25D 00> 







2. (4 points) What is the cost of goods sold for the firm ? 


CP 1L SoO| 360,508 cay 








OL cam 3b0 S00 

DM 

Onn 

CL 
OL < 3b 3@ 2 
ee ae E 


DIL SR 
= 
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10 


Needham Inc. makes computer disk drives. For November, there were no beginning 
inventories of raw materials and no beginning or ending WIP. Needham uses a JIT production 
system and backflush costing. The November standard cost per unit is: ‘direct materials $ 26, 


conversion costs $ 15. The following data pertain to November manufactiiring: 


Raw materials and components purchased - $ 10,600 


Conversion Costs incurred - $ 6,160 
Number of finished units manufactured - 400 
Number of finished units sold - . 384 


Needham writes off overapplied or underapplied conversion costs at the end of each month. 


Assume that there are no material variances. 


: Required : 


1. (12 points) Suppose that Needham's backflush system employs two trigger points: (i) 
purchase of raw materials and components and (ii) completion of finished goods. Prepare 


summary journal entries for November for Needham. 
(Hint: There should be 5 journal entries). 

J: REP Lo, aS 
Accu Yoxjabl S. 
2- Fintshed Goes }b, Yow 
RTP lO, Loe 
Cony Casts Applied 6, 05> 











SS S, 
@ C OQS IS: T l 
Finished Goms IS, UY 
H [envevsion Cost 6/60 





Ua vois Accovat 6, léo 


S- Cony Costs Applied bo 
(D eae Cost of Goads Sâd lbo 


Conversion Gst 6, 160 ` 


(ne 26) 
(u Axis) 


3P x w) 
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2. (8 points) Suppose that the backflush system's first trigger point is purchase of raw 
materials, as before, but the second is the sale of finished goods. 


(i) What journal entry would be made at the time of purchase of raw materials 7 


~ à 
LA ventory lobe ™ 


Gi) What journal entry would be made at the time of sale of finished goods ? 
Cost of Gods 61d 1544 

(3) ees Lopa heu 9984 s 

Conk Km Cosh Applied 57 KG (axs) 


(iii) With specific reference to the details of this problem, briefly explain why this 
product costing method violates financial accounting theory. 


The Laventory closing balane is 10,600 84, Or 
G DIR: Aas Comprises £ 200 fa unused modenely 
and R yle (buis @ 4 2) of Boked gods 
Vhs vol aks LronctA accontra Jaar ae case Hho 
Rarsheh gods arr In Wn toried only based an they 
mak vials Com poner ; LE. payeo csk have 
g nveatoned, 


heen heated os Per od Casts and net 
whick 15 pna N 
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Accounting 102 
Spring 1993 
Second Midterm Examination - Prof. Rajan 


ee ee ee. 


INSTRUCTIONS Z. 


Check to see that you have a total of 12 pages, including this one. 

This is a closed book, closed notes exam. All books and other materials must be 
placed on the floor before the exam begins. 

Make sure that there is at least one empty seat between you and the next student. 
Calculators are allowed. 

No questions will be answered during the exam. If you think a question is ambiguous, 
read it again, carefully. If you still feel some assumption is necessary, state an 
appropriate assumption explicitly and continue. 

The exam ends in two hours. 

Print your full name on this cover and your last name in the top right hand corner of 
each exam page. 


Se ene ee en ene nen ee eee eee ene e eee een ne meen nena nenneneeee a 


vae snr SoruTions Avo Geama key 


r TA's Name Recitati istered for: 
T.A Recitation 
Name Time 

Dequer 9a.m 
Pomeroy 10 a.m 
Seivright llam 
12 noon 
RESULTS PART I PART IV 
PART II PART V 
PART IN PART VI 
PART VII 
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PARTI (24 Points) 


1. (3 points) Service Department R renders 30% of its services to Service 
Department M, 50% to Production Department P, and 20% to Production Department Q. If 
R's total cost before allocation is $ 21,000, how much would be allocatd to Q by the direct 
method ? 


a. $ 4,200 
b. $ 6,000 
c. $ 10,500 
d. $ 14,000 
e 


- $ 15,000 B 


2: (3 points) The distinction between joint products and byproducts is largely 
influenced by 


. federal income tax regulations 

the relative number of products produced or sold 

the relative costs incurred after the split-off point 

. the relative sales value of the products produced or sold 
. none of the above 


n 6.06 gN 


D 


3. (3 points) A company has a product line with a contribution margin of $ 17,000 
and allocated fixed costs of $ 32,000, of which $ 14,000 cannot be eliminated. The net effect 
on the company's operating income of discontinuing this product line would be: 


increase in operating income of $ 1,000 
decrease in operating income of $ 1,000 
increase in operating income of $ 15,000 
decrease in operating income of $ 13,000 
decrease in operating income of $ 15,000 


n p.n sp 


4. (3 points) Which of the following statements about Activity Based Costing is not 
true ? 

a. ABC traces costs from resources to activities, and then from activities to products. 

b. Indirect cost application bases in ABC are often non-financial variables. 
Companies with a diverse set of operating activities and diverse range of products 
are more likely to benefit from activity-based accounting. 

d. ABC attempts to rectify the tendency of conventional accounting systems to 
overcost low-volume products and undercost high-volume products. 

e. Activity based accounting can be used in conjunction with any form of product 


costing. 
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5. (6 points) A firm has one central facility and two production departments (M and 
N) that use it. The budgeted costs of operating the facility were fixed costs of $ 2,500 and 
variable costs of $ 2 per hour. Actual costs were $ 2,000 (fixed) and $ 1.50 per hour 
(variable). M and N budgeted to use the facility for 600 and 400 hours, respectively. They 
actually used it for 500 hours and 300 hours, respectively. dad 


a) Under a single-rate approach, the total cost allocated to Department M would be: 


a. $1,350 
b. $2,000 
c. $2,250 
d. $2,500 
e. none of the above 


E 


a) Under a dual-rate approach, the total cost allocated to Department N would be: 


$ 1,250 
$ 1,450 
$ 2.250 
$ 2,500 
none of the above 


P Pies B 


6. (3 points) In 1992, Scotty Engine Co. operated at its breakeven sales volume of 
$ 975,000, while incurring fixed costs of $ 625,000. What was Scotty's total contribution 
margin generated in 1992 ? 


$ 350,000 

$ 625,000 

$ 975,000 

$ 1,600,000 

Cannot be determined from the information given. 


pane gp 


7. (3 points) A firm has a current contribution margin ratio of 0.40. Next year, the 


firm expects that it will have to reduce its selling price per unit by 10%, but that its costs will 
be unchanged. The firm's contribution margin ratio next year will be: 


0.30 
0.33 
0.36 
0.40 
0.44 


Paes Pp 
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PARTII (8 Points) 


Big Jim's Accounting Emporium provides two types of services: tax and financial 
accounting. In efforts to generate revenue, Big Jim's relies heavily on radio and billboard 
advertising. Information on Big Jim's projected operations for 1993 follows: 


Weary 
Taxes Financial 
Accounting 
Projected Revenues $ 360,000 $ 200,000 
Projected Variable Material costs 12,000 16,000 
Projected Variable other costs 240,000 120,000 
Projected Allocated fixed costs $ 100,000 $ 200,000 


Billable hours, which drive both costs and revenues, are projected at 12,000 hours for the Tax 
service department and 8,000 hours for the Financial Accounting department for 1993. 


Required: a. (4 points) If $ 1 spent on advertising could increase either tax services 


billable time by one hour or financial accounting services billable time by one hour, on which 
service should the advertising dollar be spent ? 


Tax: CM= 360k- 12K-240k = [08 K 
CM hour = log K sa 
P 12. K ra 
Financial: CM: 2@K—l6K— [2o K = 64 K 


eM pec how = LE gy 


Chor Tox- 





b. (4 points) If$ 1 spent on advertising could increase either tax services revenue by $ 20 
or financial accounting services revenue by $ 20 (with corresponding increases in costs), on 
which service should the advertising dollar be spent ? 


“Jax: CMR= lo8K 2 2o. 


260 K K 
Financial: CMR= 64K < 22a] 
200 K enar 


CA Tox > F K h OM, 


ee | zak b NZ. l; ETK CM - 
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PARTII (17 Points) 


Big Mac Food Co. processes assorted animal parts into two main products - Burgs and 
Dogs. In May, Big Mac bought 100 lbs of parts (at $ 3 per Ib). It Processed them in its giant 
vat (at a cost of $ 180), to yield 50 Ibs of unrefined Burgs and 302lbs of unrefined Dogs, 
respectively. 


The entire amount of unrefined Burgs was refined in Department B, at a cost of $ 600. 


During May, 40 Ibs of Burgs were sold at a price of $ 30 per lb. Of the Dogs, 20 lbs were 
refined in Department D (at a cost of $ 300), and were sold at $ 25 per Ib. 


10 Ibs of Burgs and 10 lbs of unrefined Dogs remained in inventory on May 31. 


Required: a. (7 points) If joint costs were allocated under the physical measure method, 
what would be the gross margin for Burgs and Dogs, respectively, in the month of May ? 


Joint Cost = ®© 48D 


- /$ fF B 
A llo cafon 1S bO: 30 eer, ZS < Z CO wie 


E 
R 


Burgs Dogs 
Vart Join} (ost. = ae 6 = = $ 6 


Unt Sepble Cost: bœ -tiz 300 4 Is 
50 





Unik Cost ALA t C 


| 


| Soke Revenue H Qo Lbs) ($ 21) 





-æ + et <n ET 
nnn 
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b. (4 points) Under the estimated net realizable value method, how would the joint costs of 
the firm be allocated between Burgs and Dogs ? 


ZNRV> Bugs: (so Us \(430)— F boy, = T 0 
Dogs: (30 Us)(4 sl Go ts) ( $3@)- t oe 
Zo LS 


-. Klez 3: | 

2,48 = + 20 fer Rugs 
oe t [20 fer Dogs 
4 


PEE 
x 


c. (6 points) If Big Mac were to use the constant gross-margin percentage method, how 
would it allocate the joint costs between Burgs and Dogs ? 


Erna nM < C NEU pur + ENB — Jt cst / 


Dogs 
e Gos 4 BO - 4 80= 


| 
Fel Soles = (sy lP 30) 4 Qo nd: 4.572) 
BL = De -EN EP 
2,150 
Dogs 


Bugs 


Final Sales S08 Be | 
L GM (srl) oe | 

Final COGS | 
Raal Se paroble cost 


L Lo 
Joint Costs — 
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PA 4 poi 


Francis Inc. has a manufacturing plant with three service departments (A, B and C) and 
a single production department (D). Following are the hours of service (measured in direct 
labor hours) expected to be provided by A, B and C for this year. ra 
Estimated Service Provided To 
Dept. A Dept. B Dept. C Dept. D 


im ice Provided By: 
Service Dept. A ---- 750 750 1,500 
Service Dept. B 600 ---- 1,200 200 
Service Dept. C 1200 1800 ---- 1,000 


The budgeted factory overhead before allocation comes to $ 8,500 for A, $ 15,000 for B, $ 
7,500 for C and $ 9,000 for D. 


Required: 1. (6 points) Carry out the step-down method of allocating the service 
department costs. (Show all the steps; Round off all allocations to the nearest integer). 


Prepar Bon Ao other service dapk: 





i. |S. sej 
3 
Bt IE. 2107 pe, K BF 
7 á 
C E ea E Is, 
ù 6P 
9 SUO aent Ln K 
í | We.) 
B r : — (S, Qo Ks 
Allows se ber TE et lo) Soo 
(ama SE) TE : i 7,509 
) —\b 50° 0 
Mloci C 4,650 a | 8, 
Cb) So a b: s) ER a 22,60 
SOD 
MA lecate A PES iar had 
© 


\E AlLocanow DEC i Won, 
Tate ofe 3 Paws: 
e 
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2. (4 points) Write down the "reciprocated cost" equations to reflect the inter-dependencies 
among the various service departments. 


E > & SOt O3 Ci + 0% Ce 


Ce > [som ut OES C. + Gle C 


ke 


U 


1, S 4. OFFS. G + 06 Cp 


3. (4 points) Suppose that Francis employs the reciprocal method of allocation. Also suppose 
that the production department (D) expects to use 8,000 machine hours during the year. If Job 
X actually uses up 500 machine hours, how much in overhead is allocated to the job? 


As D 3s He oly prod ocho dept, any alane 
overhend of 8, SO + [SCO + lor H.O < 7 Los 


"Ok vote = HSS. = 4S] be. oom 
Joh aloo m- ($ S/he) (so meh bs) =F 28 





N 
|E coue eoe IRE OYT i 
Bot KAS Tee LeRRecT Memo) FP H 


2. PONG 
TRE AWOCATION To T X Cn NE 
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PART V_ (16 points) 
The following data relate to the three products of Tippett Company. 
A B C f 3 
Selling Price per unit $ 15.0 $ 25.0 $ 12.5 i 


Variable Cost per unit $ 9.0 $17.5 $ 8.0 
Contbn Margin per unit $6.0 ELS $45 


The company is currently selling 75,000, 30,000 and 45,000 units of products A, B and C 
respectively. The company has fixed costs of $ 201,825. The tax rate is 40%. 


Required : 


1. (3 points). What is the company's current Net Income after taxes 7 


NT ace tow alle HEO GNET lis d S 
— 20 $25 


= K Loy, kos” 


2. (6 points) Under the current product mix, how many dollars of total sales must the 
company achieve in order to break-even ? 


Packosp Sale > 5A, 2B, 3C 
Comber pe packaw = (\(6) HAGI id, F SF So 


s Pa dages to break ewn = T 1.051 _ Z. YO, 
6S- SO 


` Tabl sales te bek evan: 

| A. Sons 8) = VSB, 750 
BR. CAD ACA 25) - Sm 
C: (ANAJ rs) < A 


560 bR? 
———— 


3. (3 points) In terms of total units, N is Tippett's current margin of safety ? } 
"T clat ag KR. ge LS = Oroa) ns) 
Contea t tal wub = DS K+ 2oK4 SK =( 80, 00) 


1 Margin of Safety = 








= |\s, 500 
4. (4 points) Under the current product mix, how many units of product B must Tippett sell 


in order to reach a total target Net Income after tax of $ 150,930 ? 


Nee tay 4 \SO, 930 E- Refer Jax ae (os 3 


O: 
J oe packages f hit target = 25 1.550 + Dol, Fw 
§-60 


- Units Æ B < Insel) = Mt 


PART 2 Poin 


Who was the former Wharton student who gave the presentation in class on the 
implementation of an activity-based costing system in his company ? 


. Bill Beaver of Air Products 

. Jeff King of Rhone Poulenc 

. Joel Demski of Martin Marietta 

. Tom Richard of Quaker Chemical 

. John Hand of Allied Signal TN 


ono GP BD 
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Seco Corp, a wholesale supply company, engages independent sales agents to market 
the company's lines. These agents currently receive a commission of 20 percent of sales, but 
they are demanding an increase to 25 percent of sales for the year ending, December 31, 1994. 
Seco had already prepared its 1994 budget before learning of the agents' demand for an 
increase in commissions. The budgeted income statement is as follows: 


Sales Revenues $ 10,000,000 
Variable Cost of Sales — 6,000,000 
Gross Margin $ 4,000,000 
Selling and Administrative Costs 

Commissions 2,000,000 

Other Costs (Fixed) _ 100,000 2,100,000 
Operating Income $ 1,900,000 


Seco is considering the possibility of employing its own salespersons. Three individuals would 
be required, at an estimated annual salary of $ 30,000 each, plus commissions of 5 percent of 
sales for each. In addition, a sales manager would be employed at a fixed annual salary of $ 
160,000. All other fixed costs, as well as the variable cost percentages, would remain the 
same as the estimates in the budgeted income statement. 


Required: 1. (4 points) Based on the budgeted income statement for 1994, compute Seco's 


“estimated breakeven point in sales dollars. 


UCR = bat 2m _ [T 7 





2. (5 points) Compute Seco's estimated breakeven point in sales dollars for 1994 if the 
company employs its own salespersons. (Use next page also, if needed) 


VOR= O64 (o-os)Q) = 0-28 
' CMR=e 0-25 
CCS |\OK+ dek + (EOK= BSOR 
 BE=-j SOK. Â (boo - 
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sio > 


3. (5 points) Suppose Seco continues to use the independent sales agents and agrees to their 
demand for a 25 percent sales commission. What volume (in sales dollars) would be required 
for 1994 to yield the same operating income as projected in the budgeted income statement ? 


New CMR= 0:15 
Ned |, (00 ,Go~ + |00,00d = FAm an Conbibn 





c Coes = a paer i = § LS. baer 
` os 








4. (5 points) What volume (in sales dollars) for 1994 would generate an identical operating 
income for 1994 regardless of whether Seco employs its own salespersons or continues to use 
the independent sales agents and pays them a 25 percent commission ? 


Let X= Sales D - 
With OWN Sales preety O28 x- 2S0 K 
WW, saks agek, O-lyx- |0 K 
6-25 S BPO K = Bal Re TOR K 


5 X = 2,500,000 ` 


Ao 


TOR X= [250,00 , GWe For CHD: 
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Accounting 102 
Spring 1993 


Final Examination - Profs. Rajan and Topiol 


a a a a e r e r 


INSTRUCTIONS 


1. Check to see that you have a total of 12 pages, including this one. 


2. This is a closed book, closed notes exam. All books and other materials must be 


placed on the floor before the exam begins. 
3; Calculators are permitted. 


No questions will be answered during the exam. If you think a question is ambiguous, 
read it again, carefully. If you still feel some assumption is necessary, state an 


appropriate assumption explicitly and continue. 
ne The exam ends in two hours. 


6. Print your full name on this cover and your last name in the top right hand corner of 


each exam page. 
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Adiel 
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kon / ut 
KR. 


> SUZANNE | 


I (l 
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in 


1. Typically, the first budget prepared is the 


eno gp 


. Production Budget 
. Sales Budget 


ht" 


Cash Budget 


. Capital Expenditure Budget 


Materials Budget 


2. A normal absorption costing system provides for charging WIP with: 


6.0 g p 


. actual direct labor costs and actual factory overhead costs 
. actual direct labor costs and applied factory overhead costs 


applied direct labor costs and actual factory overhead costs 


. applied direct labor costs and applied factory overhead costs B 


3. The cost of idle capacity is reflected by: 


œ 6.0 QN 


. an unfavorable spending variance 

. an unfavorable efficiency variance 

. an unfavorable production-volume variance 
. an unfavorable budget variance 


all of the above C 


4. The most widely used method of determining transfer prices is 


92° SP 


Cost-based prices 
Market-based prices 
Negotiated prices 
Dual prices 
Arbitrated prices 


A 


5. When the denominator level of activity (or expected level of the application base) 
is less than the standard hours allowed, there must be 


LA pne 


an unfavorable production-volume variance 
a favorable flexible budget variance 

an unfavorable efficiency variance 

a favorable production-volume variance 


underapplication of overhead $ 
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PART 15 Poin 


1. Stapleton Company's static budget shows $ 180,000 of direct labor cost for the 
production of 20,000 units, but the actual direct labor cost was $ 170,000 for the production of 
18,000 units. Under a flexible budget approach, the flexible budget variance would be: 

a. $ 8,000 Favorable C 

b. $ 10,000 Favorable 

c. $ 10,000 Unfavorable 

d. $ 18,000 Favorable 

e. $ 8,000 Unfavorable E 





2. Ramsey, Inc. forecasts $ 260,000 of sales for the third quarter. Its gross margin 
rate is 30% of sales, and its June 30 inventory is $ 60,000. Assume that the target inventory 
at September 30 is $ 80,000. Compute the budgeted purchases for the third quarter: 


. $ 162,000 
$ 180,000 
$ 202,000 
$ 220,000 
None of the above ( 


R pn 9 


3. The following selected data pertain to a division of Ulf Co.: 


Sales = $2,000,000; Operating Income = $ 100,000; 
Investment Turnover = 4 times; Imputed Interest Rate = 18 %. 


The division's return on investment is: 


4.5 % 
5.0 % 
18 % 


. 20% 
. None of the above 


4. A project requires an initial investment of $ 450,000 in depreciable assets, with a 
useful life of 8 years and terminal disposal value of $ 50,000. Depreciation is based on the 
straight-line method. Predicted annual cash savings are $ 85,000. The project's accrual 
accounting rate of return on the average investment is: 


n p.n gp 





7.8 % 

. 144.0% 

17.5 % 

34.0 % 

. None of the above 


n p.n sp 


Bb 


5. A company's static budget shows $ 80,000 of direct material cost for the 
production of 16,000 units. Actual direct material cost was $ 83,000 for the production of 
17,000 units. This indicates: 

Unfavorable flexible budget variance of $ 2,000 
Favorable flexible budget variance of $ 3,000 
Unfavorable sales volume variance of $ 3,000 
Unfavorable sales volume variance of $ 5,000 
None of the above 


P D B 
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Three Rivers Co. manufactures bracelets using thin strips of plastic. The production 
operation is a simple one, requiring only one material and very little labor. Variable overhead 
is applied on a machine hour (MH) basis. Fixed overhead is applied dha per-unit basis; the 
predetermined rate was calculated using a production estimate of 75,000 bracelets per month. 
The following standard costs and quantities have been developed for one bracelet: 


Direct Material (8 inches of plastic @ $ 0.01 per inch) - $0.08 
Direct Labor (1 minute @ $ 9.00 per labor hour) - $0.15 
Variable Overhead (15 seconds of machine time 
@ $ 12.00 per machine hour) - $0.05 
Fixed Overhead (per bracelet) - $0.10 
Total cost per bracelet $0.38 


During August, company records indicated the following actual cost and production 
information: 


Purchases of Plastic: 48,000 ft. of plastic @ $ 0.11 per ft. 
Usage of Plastic: 46,900 ft. 4 
Direct Labor: 1,180 hours @ $ 9.05 per hour 
Machine time: 288 hours 

Variable Overhead: $ 3,602 

Fixed Overhead: $ 7,650 

Production: 70,260 bracelets 






Required: Compute the following items and indicate your answers in the spaces provided. 
For each variance, indicate whether it is favorable (F) or unfavorable (U). 
Use the following page for your computations. 


a) (3 Points) Budgeted Fixed Overhead for August $ | 500 


b) (3 Points) Direct Materials Price Variance $ 
TROU 
c) (3 Points) Direct Materials Efficiency Variance $ 
al | Iho U 
d) (3 Points) Direct Labor Flexible Budget Variance $ 
e) (3 Points) Variable Overhead Efficiency Variance $ AT. F 


; ; Cc 
f) (3 Points) Total Fixed Overhead Over or Underapplication $ E ZH Un de 


g) (2 Points) Without necessarily computing it, just indicate whether the i Z 
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AR 1 in 
The following data refers to the Daniels division of Tippett Inc. Daniels sells variable- 
speed drills. The drill sells for $ 40, and Daniels plans sales of 30,000 units in 1992. Tippett 
treats Daniels as an investment center with total attributable investment Ë$ 800,000. Daniels' 


annual fixed costs are $ 200,000. Variable cost per drill is $ 24. The firm's required rate of 
return on investment is 20%. 


. Assume that the division manager's goal is to maximize his Residual Income. 
Ignore depreciation expense (i.e., assume that Cash flow = Accounting Income). 


Answer each of the following parts independently, unless otherwise stated. 
Required: 1. (2 points) What is the planned Return on Investment in 1992 7 
we 
Thome = Zok (40-4) -20 K = 230K 


"T auestenent s Rover ee? 


POT = DRO E |. 


\ 





2. (3 points) Daniels receives an external special order to buy 10,000 units at $ 30 each. 
If the order is accepted, Daniels will have to incur additional fixed costs of $ 40,000 and will 
have to invest an additional $ 145,000 in various assets. 


What will be the net effect on Daniels' Residual Income of accepting the order ? 
"T nc wman, Income = Addt- CH œ Add: Fe 
= (0-14). lok LOK antog- 


en 


Lac henel Chore = CISA (0'2)= 24 k. 


` Net eed. an RI = RO ee 28 K 
| oss of Te- 


U 


\) 
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3. (4 points) One of the components that Daniels manufactures for its product has a variable 
cost of $ 4. An outside supplier has offered to supply the 30,000 units required at a cost of $ 5 
per unit. If the component is purchased outside, fixed costs will decline by $ 20,000 and assets 
with a book value of $ 45,000 will be sold at book value. 3 


Will Daniels decide to make or buy the component ? Why ? 


La lend cost of buy Ing : ({s— $4 anr œ T BBE 





ah feel La "Relocate Paama 


(4SK)0CD a ~ C 


bt fo make Component ` 


C H Compute Hot Make is helec aan By 


by F l,o give a Pol credit Old Po» 


Dec = Tay Res Dae = TS K 
d. 83 points) PR is informed by a Neo customer of its need for a particular type of 


drill. The customer will require 15,000 drills whose variable cost is estimated to be $ 12 per 
unit. Additional investment of $ 450,000 will have to be undertaken to produce the drills. 


What is the minimum selling price that will make the deal acceptable to Daniels ? 


Ned Z st 
a e ISK = (450K) (0-2 


> z= 918 prowl 
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5. (6 points) Assume the same facts as in part 4. Assume also that the customer has offered 
to pay $ 22 for each drill. In addition, the customer has indicated that its purchases of the 
existing product will drop by 4,000 units. 


(a) What would be the net change in Daniels' Residual Income From taking the offer, 
relative to its planned 1992 situation? k 


Additonal CM = (tiz I2)-(IS BK) = d [SD0 
Ces) Lash CM, = (Erosta) (h E) ast, bly 


Ce  [npkd at = (EDAD =t Wa 








Net dap h ET =F bom 


(b) What is the drop in unit sales of the existing product which, if it were to occur, 
would leave Daniels indifferent to the offer ? 


Prd y st 


Iso K © (4 40-F2y) YG JOk=e 


IF hey Te Duvois DE “[Nckerse OF 
Zo," AND Low TI G@we & Poma 
| JOC 
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PART V in 
The Iron City Company, which started business on January 1, 1992, manufactures a 
single product. The company management experimented with the use of two costing ee 
i) Variable, actual costing; and ii) Absorption, actual costing. Kw 


The following information i is known for 1992: 


Actual Variable Actual Absorption 


Costing Costing 

Sales Revenue $ 2,250,000 $ 2,250,000 

Operating Profit > 438,000 461,000 

Actual Prime Costs Incurred 1,280,000 1,280,000 

` Fixed Marketing Costs 295,000 295,000 

Number of Units Sold ~ <=. <~ -180,000 180,000 
Ending Finished Goods 127 

Inventory (value per unit) $ 7.15 $ 8.30 


There were no beginning inventories and no ending Work-in-Process Inventory for 1992. 
There is an ending Finished Goods inventory on December 31, 1992. 

There are no variable non-manufacturing expenses, but there does exist variable overhead. 
Required: 1. (3 points) What is the contribution margin generated in 1992 ? 


No opening inventory 2 


sold . 
Unit cost of endang PANY E Unit coo ot pats 


‘Yor COSS = C8 E) a 7 DE -4 |287, 0o 
“CM = (2,250,080 Gy 1287,00 
= 63 dor 
Rie s 


L 


2. (4 points) Assume that the fixed costs of the firm included fixed marketing and fixed 
manufacturing costs. What are the total fixed manufacturing costs incurred ? 


(MW Tetol Ec= Vor op prec 
Obs Ko Gil FC "LE E 


a Phl P= SSR 


` Tott Hoo 4 oske IE 
Total Mfg fred ask = s25 k L 6. MCR) 





ei 5 Z 
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3. (5 points) Show that the firm produced a total of 200,000 units in 1988. 


Unt FCs & 300 TS > FINS 
Toth Fixed Ha costs = Pns 
Uns produced x 220K . aad | 


4. (4 points) What is the actual total variable overhead incurred ?. a ,- ) 


Total T Costs jn cored 
hee 6) (#7; 5) = at | 4300. 


© Tort pee CASTS S < AO 


s Ute Vi mn eee 








5. (4 points) How gaeh total egon is Bodi on the income statement under the 
Actual variable costing method, either through COGS or as a period ORA A 


FoR Lilly pened = De 
NOE apenred o P Bs on: 


= = EE (BOE -A : vers 
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PART 7 poin 
Division A produces a component part which can be sold either to outside dmdan or 


to Division B. Selected eiw data on the two divisions are e given below: 
F 1.6 


Y 
Division A: Unit selling price to nal, -$75 œ 
Unit variable production cost 7 $45 
Unit-variable selling cost = | -$2 
Total fixed production cost - $ 300,000 
Capacity - 20,000 units per year. 
Division B: Outside purchase price per unit - $72 


Division B has always purchased its component parts from outside suppliers, but is now 
considering the purchase of parts from division A. A study has determined that the variable .. 
selling expenses of division A would be cut in half for ariy sales to division B. All divisions 
are treated as autonomous entities. A C : ‘are \ 


Reguired: For parts 1-3, assume that A has ample capacity to handle B's needs. 
1. (2 points) What is the maximum transfer price that can ‘be justified between the divisions 
(i.e., the maximum transfer price which ensures that a transfer takes place) ? 





2. (2 points) What is the minimum transfer price that can be justified between the divisions ? 


3. (5 points) Suppose that the firm mandates A to make the units required by B out of its 
excess capacity and to transfer them to B at a price of $ 80 per unit. If B is forced to pay this 
price and purchase from A (instead of from its, external suppliers), what will be the impact on 
firm profits ? Give the answer on a per-unit basis. 


Tp pad Achy B= Lo T 
(less) A Ver’ = 446 P T 
A CM [unit 1 S ae 


L les Decrease a DP Mfume Q 
S TRR 


Net re Jacrwease m $ 24 


CM/ uut ner 
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4. (3 points) Assume that A can sell its entire capacity to outsiders. 
What is the minimum internal transfer price that A will find a 


er Abbe OF 
e tye E e) 


y opat- Lu Ddeil 





$ 


5. (5 points) Suppose that A can sell its entire capacity to outsiders. Suppose that the firm 
mandates A to make the units required by B and to transfer them to B at a price of $ 80 per 
unit. If B is forced to pay this price and purchase from A (instead of from its external 
suppliers), what will be the impact on firm profits 7 Give the answer on a per-unit basis. 


pr: Old CM 27S (ystd= tap 
New CM = 80- Lur, F 34 
gen = $ & por one 
Be Lost CM per unt = 80-72 =f Ẹ 


—— 
nanna. 158 


Rap Net fos = $¢ 2 per ak 


